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Principle  of  'Bernoulli  and  its  Relation  to  Heating 
and  Ventilating  of  a  Building 

By  S.  R.  Williams. 

Let  us  suppose  that  water  is  flowing 
through  a  water  main  from  a  standpipe 
whose  head  is  maintained  at  a  fixed 
value.  The  water  as  it  flows  through 
the  pipe  is  said  to  have  a  steady  state 
of  flow.  The  same  state  could  also  be 
said  to  exist  if  at  some  point  in  the  pipe 
a  constriction  occurred.  When  in  a  fluid, 
either  a  liquid  or  a  gas,  we  have  a  steady 
state  of  flow,  the  principle  of  Ber¬ 
noulli  states  that  the  total  energy  per 
unit  volume  at  one  point  in  the  stream 
must  be  the  same  as  at  some  other 
point.  In  the  case  of  water  flowing 
through  a  pipe  with  a  constriction  in  it 
we  know  that  if  the  pipe  does  not  have 
some  branch  opening  or  leak  in  it  that 
the  quantity  of  water  which  flows  past 
one  section  of  the  pipe  will  be  the  same 
as  at  some  other  section. 

This  means  that  the  velocity  of  flow 
in  the  pipe  at  a  point  of  contraction 
must  be  greater  than  at  some  other  point 
or  that  the  kinetic  energy  is  greater  at  a 
point  of  constriction  than  elsewhere.  If 
this  be  true  then  from  the  law  of  the 
conservation  of  energy  the  potential 
energ)-^  must  be  smaller  at  a  constriction 
than  elsewhere  in  the  pipe. 

The  expression  for  the  kinetic  energy 
of  a  unit  volume  of  water  in  motion,  of 
mass  m  and  velocity  v,  is  ^mv*,  while 
for  the  potential  energy  per  unit  volume 
it  may  be  shown  that  it  is  equivalent  to 
the  pressure,  p,  under  which  the  liquid 
finds  itself.  Bernoulli’s  orinciple  is  an¬ 


other  way  of  stating  the  law  of  conserva¬ 
tion  of  energy;  viz.,  that  the  sum  of  the 
potential  and  kinetic  energies  of-  a  unit 
volume  of  a  fluid  at  one  point  in  a  steady 
flow  must  be  equal  to  the  sum  of  these 
two  energies  for  a  unit  volume  at  some 
other  point. 

We  may  express  this  condition  by  an 
equation  thus; 

Pi  +  ^mvi  =  P2  +  ^mva  . .  (1) 

where  the  subscripts  indicate  two  differ¬ 
ent  points,  1  and  2,  in  the  steady  state 
of  flow.  Applying  this  equation  to  the 
water  pipe  with  a  constriction  in  it,  let 
2,  Fig.  1,  represent  a  point  of  contraction 
in  the  pipe  and  1  any  other  point  where 
the  pipe  is  of  regular  size.  It  has  just 
been  pointed  out  that  Vg  must  be  greater 


I 


FIG.  1.-2.SHOWING  THE  CONVERGENCE  OP 
STREAM-LINES  OF  PLOW  IN  A  PIPE 
WHICH  HAS  A  CONSTRICTION.  • 


than  Vi,  and  since  the  mass  is  constant, 
P2  must  be  smaller  than  p^. 

PRINCIPLE  HOLDS  FOR  EITHER  LIQUID 
OR  GAS. 

If  equation  (1)  is  to  hold;  i.  e.,  at  a 
point  of  contraction  in  a  water  pipe  the 
pressure  is  less  than  at  some  other  point. 
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This  line  of  reasoning  holds  for  either 
a  liquid  or  a  gas  and  the  principle  has 
a  very  wide  application. 

This  difference  in  pressure  for  two 
points  such  as  2  and  1  in  Fig.  1  is  made 
use  of  in  the  Venturi  water  and  gas 
meters.  A  pipe,  A-B,  Fig.  2,  has  a  con¬ 
traction  drawn  in  it  and  at  points  2  and 
1  in  this  pipe,  side  tubes  are  introduced 


FIG.  2. — ILLUSTRATING  THE  PRINCIPLE 
OP  THE  VENTURI  METER. 


as  shown  in  the  illustration,  to  which  a 
U  tube  is  attached.  If  a  quantity  of 
some  liquid  is  placed  in  the  U  tube  and 
gas  allowed  to  flow  through  the  pipe 
A-B,  then  the  liquid  in  the  U  tube  will 
stand  in  the  arm  attached  at  the  point 
2  to  a  greater  height  than  in  the  other 
arm  and  this  difference,  h,  in  height  is 
a  measure  of  the  quantity  of  gas  flowing 
through  A-B. 

PRINCIPLE  ILLUSTRATED  BY  ACTION  OF 
BOATS  IN  RUNNING  WATER. 

Equation  (1),  which  is  a  short  hand 
statement  of  Bernoulli’s  principle,  may  be 
illustrated  in  another  way.  Picture,  as 
shown  in  Fig.  3,  two  boats  anchored 
rather  near  each  other  in  mid-stream.  The 
water,  as  it  flows  past  the  two  boats, 
encounters  what  is  practically  a  contrac¬ 
tion  of  the  stream-lines  of  flow  and  since, 
as  has  been  shown,  the  pressure  is  least 
where  the  velocity  is  greatest  there  will 
be  a  difference  in  pressure  exerted  on  the 
two  sides  of  either  boat  which  will  be  so 
directed  as  to  cause  the  two  boats  to  swing 
together.  This  may  be  very  easily  ob¬ 
served  with  two  row"  boats.  The  same 
effect  is  present  whether  the  boats  are 
still  and  the  water  running  or  the  two 
boats  are  drawn  over  still  water. 


FIG.  3.— REPRESENTING  THE  FORCES 
TENDING  TO  SWING  THE  BOATS 
TOGETHER. 


EFFECT  OF  WIND  BLOWING  PAST  HOUSES. 

In  a  similar  way  we  may  think  of  two 
houses  past  which  the  wind  is  blowing. 
See  Fig.  4.  The  stream-lines  of  flow  con¬ 
verge  between  the  two  houses  and  there 
is,  by  the  principle  of  Bernoulli,  a  tend¬ 
ency  for  the  two  houses  to  move  toward 
each  other.  Inasmuch  as  the  houses  are 
fixed,  no  such  result  occurs,  but  the  air 
in  the  houses  has  this  tendency  and  we 
have  the  continuous  phenomenon  of  the 
houses  being  exhausted  in  just  the  way  an 
aspirator  works.  This  means  that  not 
only,  due  to  the  pressure  of  the  wind  on 
the  windward  side  of  the  house,  is  the 
air  inside  of  the  house  being  driven  out 
on  the  other  sides,  but  the  air  is  also 
being  pulled  out  on  the  sides  of  the  house 
past  which  the  air  is  flowing. 

DEMONSTRATION  WITH  SHEET  OF  PAPER. 

This  may  be  illustrated  by  the  follow¬ 
ing  simple  demonstration.  Hold  a  long 
sheet  of  writing  paper  by  the  corners  of 
one  end  and  allow  the  other  end  to  hang 
down.  If  one  blows  directly  over  the  top 
of  the  sheet  at  the  end  which  is  held  as 
shown  in  Fig.  5,  the  free  end  will  be 


S  street  N. 


FIG.  4.— THE  ARROWS  a  AND  b  INDICATE 
DIRECTIONS  IN  WHICH  AIR  IS  DRAWN 
FROM  HOUSE  AS  THE  WIND  BLOWS 
PAST. 
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lifted,  due  to  the  difference  in  pressure 
created  according  to  the  theorem  of  Ber¬ 
noulli,  In  just  the  same  way  the  side  of 
a  house  tends  to  come  out  when  the  wind 


FIG.  5. — AIR  BLOWN  OVER  A  SHEET  OF 
PAPER  WILL  PRODUCE  DIFFERENCES 
IN  PRESSURE  WHICH  WILL  HOLD 
PAPER  OUT  HORIZONTAL  PROM  THE 
LIPS. 

blows  along  it,  but  since  it  is  rigid,  the 
air  inside  comes  out  through  every  acces¬ 
sible  crack  and  opening.  This  means  a 
forced  ventilation  which  is  not  altogether 
desirable  when  a  cold  wind  is  blowing 
about  the  house. 

A  HEATING  SYSTEM  THAT  WORKED  BACK¬ 
WARDS. 

The  writer  lives  in  a  region  where  the 
winds  prevail  from  the  southwest  to  such 
an  extent  that  the  trees  have  a  decided 
lean  toward  the  northeast.  For  four 
years  he  lived  on  the  west  side  of  town 
where  the  wind  has  full  sweep  at  the 
houses,  which  were  built  along  the  west 
side  of  a  north  and  south  street  (see  Fig. 


4)  and  the  operation  of  Bernoulli’s  prin¬ 
ciple  was  very  frequently  noticed.  For 
a  house  heated  by  steam  or  hot  water  a 
ventilation  of  this  sort  was  not  so  bad, 
but  in  the  house  in  which  he  lived  there 
was  a  hot  air  furnace  whose  cold  air  inlet 
was  on  the  south  side  of  the  house  and 
close  to  the  adjoining  house.  As  the  pre¬ 
vailing  southwest  winds  swept  down  be¬ 
tween  the  houses,  the  principle  of  Ber¬ 
noulli  operated  to  such  an  extent  that  the 
hot  air  furnace  worked  backwards.  After 
a  month  of  vain  endeavor  to  heat  the 
house  on  windy  days  the  author  dis¬ 
covered  a  group  of  English  sparrows  sit¬ 
ting  in  the  cold  air  shaft  and  enjoying 
the  heat  as  it  poured  out,  which  gave  him 
the  clue  as  to  why  the  interior  of  the 
house  did  not  warm  up. 

On  looking  up  the  matter  more  care¬ 
fully  it  was  found  that  those  who  install 
hot  air  furnaces  in  this  locality  have  never 
taken  this  matter  into  consideration.  In¬ 
deed  they  seem  to  prefer  to  put  the  cold 
air  inlet  where  it  will  be  the  most  in¬ 
effective  and  there  are  many  complaints 
about  the  difficulties  of  keeping  the  houses 
warm  when  the  inlet  is  thus  installed.  In 
the  house  just  mentioned  this  difficulty 
was  overcome  by  extending  the  cold  air 
shaft  with  inlet  to  the  west  side  of  the 
house  and  putting  in  a  large  control 
damper. 

These  observations  are  written  in  the 
hope  of  calling  the  attention  of  those  who 
install  our  heating  and  ventilating  outfits 
to  the  very  large  influence  this  phenom¬ 
enon  of  Bernoulli  has  upon  the  heating 
and  ventilating  of  buildings. 


Effect  of  Velocitt;  and  Humidity  of  Air  on  Heat  trans¬ 
mission  through  "Building  Materials 

By  J.  a.  Moyer,  State  College,  Pennsylvania. 

{Read  before  the  American  Society  of  Refrigerating  Engineers,  Dec.  8,  1915.) 


The  work  of  the  Engineering  Experi¬ 
ment  Station  of  the  Pennsylvania  State 
College  in  regard  to  the  transmission  of 
heat  through  various  building  materials 
has  been  devoted  to  a  study  of  the  effects 
produced  by  varying  velocities  and  hu¬ 
midity  of  air  over  the  material  tested. 
Data  of  this  kind  have  long  been  needed 


for  the  satisfactory  and  accurate  design 
of  heating  and  refrigerating  systems. 

All  of  the  tests  reported  in  this  paper 
were  made  in  the  thermal  testing  plant  of 
the  Pennsylvania  State  College,  where 
every  effort  has  been  made,  without  spar¬ 
ing  expense,  to  eliminate  all  possible  diffi¬ 
culties,  so  that  accurate  data  may  be  ob- 
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tained.  The  calorimeter  is  roomy,  so  that 
large  samples  can  be  tested.  The  means 
are  also  available  for  measuring  and  vary¬ 
ing  the  velocity  of  the  air ;  and  by  the  use 
of  accurate  and  delicate  platinum  resist¬ 
ance  thermometers  located  in  the  calori¬ 
meter  room,  at  the  inside  and  outside 
walls  of  the  material  being  tested,  as  well 
as  on  the  surfaces,  and  imbedded  at  vari¬ 
ous  distances  in  the  body  of  the  material, 
it  is  believed  very  accurate  determinations 
can  be  made. 

ARRANGEMENT  OF  PLANT. 

This  plant  consists  of  two  separate 
brick  buildings.  One  building  is  50  ft. 
by  18  ft.  and  is  used  to  house  a  complete 
5-ton  experimental  refrigerating  plant. 
The  other  building,  which  is  really  the 
thermal  testing  room,  is  32  ft.  by  32  ft. 
on  the  outside,  and  contains  centrally 
located  within  its  walls  the  calorimeter 
room,  which  is  17  ft.  by  17  ft.  This  room 
is  cooled  to  low  temperatures  by  a  num¬ 
ber  of  rows  of  brine  coils  set  up  on  three 
sides.  Cold  brine  is  supplied  from  the 
refrigerating  plant  in  the  adjacent  build¬ 
ing  through  2-in.  heavily  insulated  pipes. 
Each  of  the  materials  to  be  tested  is  made 
into  a  cubical  box  of  approximately  65 
sq.  ft.  of  outside  surface;  and  this  box 
is  then  suspended  in  the  calorimeter  room 
for  testing.  An  electric  fan  and  an  elec¬ 
tric  heating  coil  are  placed  inside  the  box 
for  producing  the  required  uniformly  dis¬ 
tributed  temperature  difference  between 
the  inside  and  the  outside  of  the  box.  By 
this  method  tests  can  be  made  for  a  very 
great  range  of  temperature  differences. 
Absolutely  constant  and  uniform  temp¬ 
eratures  can  be  maintained  for  an  indefi¬ 
nite  period  of  time,  and  the  method  of 
measuring  the  heat  put  into  the  box  per 
unit  of  time  is  measured  by  accurately 
calibrated  voltmeters  and  ammeters  on 
both  the  coil  and  the  fan  circuits.  Direct 
or  “continuous”  current  is  used.  Twenty 
platinum  resistance  thermometers  made 
by  the  Leeds  &  Northrup  Company,  of 
Philadelphia,  according  to  special  designs 
for  this  work,  are  available  for  measur¬ 
ing  the  temperature  inside  and  outside 
the  test-box,  as  well  as  in  its  walls.  Cylin¬ 
drical  platinum  coils  are  used  for  measur¬ 
ing  temperatures  in  all  places  except  on 
the  surfaces  of  the  material  where  thin 
platinum  resistance  disks  less  than  1/50 


in.  thick  are  firmly  attached  to  the  sur¬ 
face  on  their  flat  sides.  Adopting  the 
method  proposed  by  the  United  States 
Bureau  of  Standards,  the  temperatures 
have  been  observed  in  each  test  of  such 
materials  as  are  obtainable  in  blocks  of 
considerable  thickness,  like  cork-board, 
in  the  following  locations:  (1)  Two  feet 
from  the  surface  of  the  material  tested, 
inside  and  outside;  (2)  1  in.  from  the 
surface,  inside  and  outside;  (3)  on  the 
outside  and  inside  surfaces  by  absolutely 
close  contact;  and  (4)  at  every  inch  of 
thickness  through  the  material,  with  thin, 
flat  platinum  resistance  thermometers, 
which  can  be  accurately  located. 


FIG.  1. — APPARATUS  USED  IN  HEAT 
TRANSMISSION  TESTS,  FIRST  SERIES. 


Some  of  the  most  important  data  ob¬ 
tained  during  the  last  year  will  be  pre¬ 
sented  briefly  in  this  paper  in  the  follow¬ 
ing  order: 

1.  Variation  of  heat  transmission 

through  glass. 

(a)  As  affected  by  humidity. 

(b)  As  affected  by  velocity  of  air 
over  surface, 

(c)  As  affected  by  various  arrange¬ 
ments  for  directing  the  flowing  air  over 
the  surface  tested. 

2.  Variation  of  heat  transmission 

through  common  red  brick. 

(a)  As  affected  by  humidity. 

(b)  As  affected  by  velocity. 

3.  Variation  of  heat  transmission 

through  insulating  brick,  using  high  tem¬ 
peratures. 

TESTS  ON  TRANSMISSION  OF  GLASS. 

The  series  of  tests  studying  the  effect 
of  heat  transmission  of  glass  was  made 
upon  a  cubical  box  made  of  glass, 

diagrammatically  shown  in  Figs.  1-3,  and 
having  a  mean  surface  area  of  66.67  sq. 
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ft.  The  box  was  placed  in  the  calori¬ 
meter  room  and  supported  about  2  ft. 
from  the  floor. 

The  electrical  heating  coil,  together 
with  a  small  desk  fan,  was  placed  on  the 
inside  of  the  glass  box,  and  thermometers 
placed  1  in.  from  the  inside  surface  of 
the  glass,  as  well  as  1  in.  from  the  out¬ 
side.  The  temperature  within  was  con¬ 
trolled  by  the  electrical  heating  coil,  and 


FIG.  2.— APPARATUS  USED  IN  HEAT 
TRANSMISSION  TESTS,  SECOND  SERIES. 


the  air  surrounding  the  glass  box  was 
maintained  constan'  bi'  the  circulation  of 
the  brine  in  the  pipes  on  the  walls  of  the 
calorimeter  room.  The  heat  delivered  to 
the  box  and  transmitted  through  the  ma¬ 
terial  was  measured  in  the  form  of  elec¬ 
trical  energy,  and  the  unit  transmission 
for  still  air  circulated  by  the  following 
formula : 

(VcxAc  +  VfxAr)  3.41 

H  = -  (1) 

(ti  ~  1^2)  S 

in  which 

H  =  unit  transmission  (B.T.U.  per 
square  foot,  per  hour,  per  de¬ 
gree  difference  of  temperature 
measured  1  in.  from  the  sur¬ 
face  of  the  material  tested, 
inside  and  outside  the  box.) 

Vc  =  voltage  of  heating  coil. 

Ac  =  amperes  of  heating  coil. 

Vf  =  voltage  of  fan. 

Af  =  amperes  of  fan. 

3.41  =  constant  in  B.T.U.  equivalent  for 
one  watt-hour. 

ti  =  temperature  of  air  in  box,  1  in. 
from  material  tested. 

ta  =  temperature  of  air  surrounding 
box,  1  in.  from  material  tested. 

S  =  mean  area  of  test  box  (66.67 
sq.  ft). 

Tests  showing  the  variation  of  the  heat 
transmissions  with  velocity  were  run 


similarly  to  those  previously  described, 
but  with  the  exception  that  one  large  fan 
was  used  to  blow  air,  which  was  directed 
by  proper  ducts,  along  one  side  of  the 
box.  This  velocity  ran  from  150  to  1,000 
ft.  per  minute  and  was  regulated  by 
dampers  suitably  located  in  the  ducts.  The 
velocity  was  measured  by  means  of  a 
carefully  calibrated  anemometer,  averag¬ 
ing  the  readings  for  several  points  along 
the  surface  tested. 

The  heat  transmission  other  than  for 
still-air  conditions  was  calculated  as  fol¬ 
lows: 

( VexAe+Vf  X  A, )  3.4 1— Si  ( t  — ta )  Hi 

it—t,)S,  (2) 

Hi  =  unit  transmission  of  tested  mate¬ 
rial  under  still-air  conditions 
(B.  T.  U.  per  hour  per  square 
foot  per  degree  difference  in 
temperature  measured  1  inch 
from  inside  and  outside  sur¬ 
faces). 

Hg  =  unit  transmission  of  material  test¬ 
ed  for  velocity. 

51  =  area  five  sides  of  test  box  in  still 

air  (55.56  sq.  ft.). 

52  =  area  material  tested  ( 11.11  sq.  ft.). 


TRANSMISSION  TESTS,  THIRD  SERIES. 

Vc  =  voltage  of  coil. 

Ac  =  amperes  of  coil. 

Vf  =  voltage  of  fan. 

Af  =  amperes  of  fan. 

3.41  =  constant  (B.  T.  U.  equivalent  of 
1  watt-hour). 

ti  =  temperature  1  in.  from  inside  sur¬ 
face.  (Average.) 

tj  =  temperature  1  in.  from  outside 
surface. 

It  is  to  be  noted  in  applying  formulas 
for  heat  transmission  with  varying  veloc¬ 
ity  that  the  value  of  Hi  or  the  heat  trans¬ 
mitted  under  still-air  conditions  may  have 
been  determined  under  different  condi- 


18 


THE  HEATING  AND  VENTILATING  MAGAZINE. 


tions  of  humidity  than  that  for  the  trans¬ 
mission  under  varying  velocity  condi¬ 
tions.  It  was  then  necessary,  in  order  to 
apply  this  term,  to  find  the  effect  of  hu¬ 
midity  on  the  heat  transmission  so  that  the 
still-air  conditions  may  be  corrected  to 
the  conditions  of  the  test.  The  transmis¬ 
sion  under  the  given  conditions  of  the  test 
were  then  corrected  to  an  assumed  stand¬ 
ard  of  80  per  cent  for  comparison. 

The  varying  velocity  in  the  first  series 
of  tests  upon  glass  was  arranged  by  ter¬ 
minating  the  duct  from  the  fan  into  a 
small,  circular  tank  or  receiver,  from 
which  small  spouts  uniformly  distribute 
the  air  over  the  surface  tested.  The  ar¬ 
rangement  of  apparatus  used  in  the  first 
series  of  heat  transmission  tests  is  shown 
in  Fig.  1  and  the  results  in  Table  I. 

The  theoretical  disadvantage  of  this 
system  was  due  to  the  possibility  of  the 


PIG.  4. — effect  of  moisture  IN  AIR  ON 
HEAT  TRANSMISSION  OF  GLASS. 


air  flowing  over  the  surface  in  the  form  of 
a  jet,  and  thus  producing  variable  veloc¬ 
ities. 


TABLE  I.  RESULTS  OF  TESTS  SHOWING  EF¬ 
FECT  OF  AIR  VELOCITY  UPON  THE  TRANS¬ 
MISSION  OF  HEAT  THROUGH  GLASS. 
GLASS  CUBE  EQUIPPED  WITH  AIR  SPOUTS 


(Fig.  1). 


Unit 

Unit 

Air 

trans. 

trans. 

velocity 

given 

corrected 

Test 

ft.  per 

Humidity  con- 

o 

00 

No. 

minute 

% 

ditions 

humidity , 

8 

0 

77 

1.154 

1.234 

9 

400 

80 

1.640 

1.640 

10 

600 

79 

1.858 

1.883 

11 

950 

79 

2.115 

1.140 

In  the  second  series  of  tests  on  glass 
with  varying  velocities,  the  objection  to 
the  use  of  spouts  was  overcome  by  ar¬ 
ranging  the  apparatus  so  that  the  air 


would  be  delivered  over  the  surface  in  a 
thin  sheet.  This  was  accomplished  by 
terminating  the  duct  into  a  flattened  cone 
or  nozzle,  as  shown  in  Fig.  2.  The  re¬ 
sults  are  given  in  Table  II. 

The  arrangement  of  the  apparatus  used 
in  the  second  series  gave  results  that  were 
very  high  as  compared  with  the  results  as 
obtained  from  the  first  series.  The  dis- 


TABLE  II. — RESULTS  OF  TESTS  SHOWING  EF¬ 


FECT  OF  AIR  VELOCITY  UPON  THE  TRANS¬ 
MISSION  OF  HEAT  THROUGH  GLASS. 


GLASS  CUBE  EQUIPPED  WITH  AIR  CONE, 
BUT  WITHOUT  SHIELD.  (Fig.  2). 


Air 

velocity 

Test  ft.  per  Humidity 
No.  minute  % 

12  0  84.4 

13  350  80.3 

14  600  75.5 

15  1,025  82.6 

16  1,120  79.6 


Unit  Unit 

trans.  trans 

given  corrected 
con-  to  80% 
ditions  humidity 
1.338  1.230 

4.007  4.000 

4.427  4.530 

4.772  4.708 

5.600  5.605 


TABLE  III — RESULTS  OF  TESTS  SHOWING 
EFFECT  OF  AIR  VELOCITY  ON  THE 
TRANSMISSION  OF  HEAT  THROUGH 
GLASS.  GLASS  CUBE  EQUIPPED  WITH 
AIR  CONE  AND  12-IN.  GALVANIZED  IRON 


SHIELD.  (Fig. 

3.) 

Unit 

Unit 

Air 

trans. 

trans 

velocity 

given 

corrected 

Test 

ft.  per  Humidity  con- 

to  8D% 

No. 

minute 

% 

ditions 

humidity 

17 

0 

81.3 

1.263 

1.230 

18 

420 

74.1 

3.409 

3.560 

19 

865 

75.8 

3.798 

3.900 

20 

1,000 

79.0 

4.010 

4.035 

21 

1,000 

77.2 

3.973 

4.040 

22 

1,200 

79.5 

4.207 

4.220 

crepancy  was  thought  to  be  due  to  the 
production  of  eddy  currents  over  the  sur¬ 
faces  having  apparently  still-air  condi¬ 
tions.  In  the  third  series  of  tests  this  ob¬ 
jection  was  eliminated  by  placing  a  gal¬ 
vanized  iron  shield  12  in.  wide  around 
the  surface  tested.  The  results  of  the 
tests  are  given  in  Table  III  and  the  ap¬ 
paratus  is  shown  in  Fig.  3. 

The  results  of  the  tests  on  the  effect  of 
humidity,  upon  the  transmission  of  heat 
through  glass  are  given  in  Table  IV  and 
graphically  shown  in  Fig.  4. 
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TABLE  IV — ^RESULTS  OF  TESTS  SHOWING 
EFFECT  OF  HUMIDITY  UPON  THE  TRANS¬ 
MISSION  OF  HEAT  THROUGH  GLASS. 

(Fig.  4.) 


Air 

Humid¬ 

Unit 

Test 

Velocity, 

ity, 

Trans¬ 

No. 

Ft.  Per  Min. 

%. 

mission. 

1 

0 

77 

1.154 

2 

0 

79 

1.129 

3 

0 

81.2 

1.260 

4 

0 

81.3 

1.255 

5 

0 

82.6 

1.256 

6 

0 

84.3 

1.288 

7 

0 

84.4 

1.338 

The  results  of  the  tests  given  in  Tables 
I,  II,  and  III  are  reproduced  graphically 
in  Fig.  5. 


TESTS  ON  THE  TRANSMISSION  OF  COMMON 
RED  BRICK. 

The  study  of  the  transmission  of  heat 
through  common  red  brick  was  performed 
with  apparatus  similar  to  that  used  in 
the  study  of  the  transmission  of  heat 
through  glass.  A  brick  cube  was  con¬ 
structed  of  a  single  thickness  of  ordinary 
red  building  brick  laid  in  approximately 


FIG.  6.— EFFECT  OP  AIR  VELOCITY  ON 
HEAT  TRANSMISSION  OP  GLASS. 


54 -in.  lime  mortar.  The  general  outside 
dimensions  were  46  in.  square,  thus  mak¬ 
ing  the  inside  dimensions  38  in.  square,  as 
was  the  case  of  the  glass  cube.  The  heat 
was  supplied  to  and  transmitted 
through  the  brick  cube,  as  well  as 
temperature  readings,  etc.,  were  ob¬ 
tained  in  the  same  manner  as  described 
for  the  test  made  on  th  glass  box. 

In  the  first  series  of  tests  the  effect 
of  humidity  upon  the  transmission  of  heat 


was  studied.  This  was  accomplished 
under  still-air  conditions  and  calculated 
by  formula  ( 1 ) ,  the  results  of  which  are 
shown  in  Table  V. 

In  the  second  series  the  effect  of  vary¬ 
ing  the  velocity  was  considered.  In  this 
series  the  apparatus  used  was  identical 
to  that  used  for  glass  in  the  second  series 
of  tests,  or,  in  other  words,  by  the  use 
of  an  air  cone  or  nozzle  without  a  shield. 
The  heat  transmission  was  calculated  by 
equation  (2).  Results  of  these  tests  are 
given  in  Table  VI. 


TABLE  V — RESULTS  OF  TESTS  SHOWING  EF¬ 


FECT  OF  HUMIDITY  ON  THE  TRANS¬ 


MISSION  OF  HEAT  THROUGH 
REDBRICK.  (Fig.  6.) 

Air 

velocity. 

COMMON 

Unit 

Test 

ft.  per 

Humidity 

trans- 

No. 

minute 

% 

mission 

23 

0 

81 

.6645 

24 

0 

83.5 

.6986 

25 

0 

83.9 

.7094 

26 

0 

84 

.7035 

27 

0 

86.5 

.7287 

28 

0 

88 

.7617 

29 

0 

89 

.760 

30 

0 

94 

.7780 

TABLE  VI. — RESULTS  OF  TESTS  SHOWING  EF¬ 
FECT  OF  AIR  VELOCITY  ON  THE  TRANS¬ 
MISSION  OF  HEAT  THROUGH  COMMON 
RED  BRICK.  BRICK  CUBE  EQUIPPED  WITH 
AN  AIR  CONE,  BUT  WITHOUT  SHIELD. 


(Fig.  6.) 


Unit 

Unit 

Air 

trans. 

trans. 

velocity 

given  corrected 

Test 

ft.  per  Humidity 

con- 

to  80% 

No. 

minute 

% 

ditions 

humidity 

31 

0 

84 

.7035 

.6635 

32 

210 

83.8 

1.157 

.9350 

33 

230 

90.5 

1.081 

.9700 

34 

450 

91 

1.190 

1.075 

35 

660 

91 

1.223 

1.110 

36 

660 

89 

1.251 

1.160 

37 

765 

90 

1.272 

1.155 

38 

850 

91 

1.280 

1.177 

39 

1,050 

91.2 

1.348 

1.230 

40 

1,100 

93.8 

1.400 

1.250 

41 

1,530 

89 

1.420 

1.330 

42 

1,530 

88 

1.436 

1.355 

Fig.  6  contains  curves  showing  the 
effect  of  air  velocity  and  humidity  on 
the  heat  transmission  of  common  red 
brick. 
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TESTS  ON  THE  TRANSMISSION  OF  HEAT 
THROUGH  INSULATING  BRICK. 

The  tests  upon  the  heat  transmission 
of  insulating  brick  were  made  to  study 
the  effect  of  the  transmission  of  heat 
through  this  material  under  high  temper¬ 
ature  differences.  The  unit  transmission 
for  this  material  had  never  been  accurate¬ 
ly  determined. 


The  apparatus  used  in  testing  the  heat 
transmission  of  this  material  was  identi¬ 
cal  with  the  apparatus  used  in  the  tests 


AIR  VCLOOTV.  FEET  PER  MINUTE 


FIG.  6.— EFFECT  OF  AIR  VELOCITY  AND 

HUMIDITY  ON  HEAT  TRANSMISSION 
OF  COMMON  RED  BRICK. 

of  common  red  brick,  as  previously  de¬ 
scribed.  A  cube  of  insulating  brick  was 
constructed  by  a  single  layer  of  the  bricks, 
the  outside  dimension  of  which  were  46 
in.  square,  thus  making  the  inside  dimen¬ 
sion  38  in.  square,  as  was  the  case  of  the 
glass  cube.  The  heat  supplied  to  the 
cube,  as  well  as  temperatures,  etc.,  were 
measured  as  in  other  tests.  All  the  tests 
were  run  under  still-air  conditions,  the 
surfaces  tested  being  subject  only  to  the 
velocity  created  by  natural  circulation  and 
the  internal  temperature  maintained  in¬ 
side  the  cube  was  varied  from  800°  to  1,- 
700°  F.  The  results  of  these  tests  are 
shown  graphically  in  Fig.  7. 

CONCLUSION. 

These  data  show  that  the  transmission 
through  glass  and  red  brick  is  increased 
very  materially  with  increase  in  humidity. 
Thus  for  glass  the  unit  transmission  was 
increased  0.25  B.T.U.  by  increasing  the 
humidity  from  74  to  84  per  cent,  which 
is  equivalent  to  a  change  of  24  per  cent 
in  transmission  for  a  variation  of  10  per 
cent,  in  relative  humidity.  For  red  brick 
the  unit  transmission  was  increased  0.102 
B.T.U.  by  increasing  the  relative  humid¬ 
ity  from  80  to  90  per  cent.,  which  is 
equivalent  to  a  change  of  15  per  cent,  for 
a  variation  of  10  per  cent,  in  relative 
humidity. 


The  effect  of  velocity  on  the  trans¬ 
mission  of  heat,  as  shown  by  the  data, 
varies  greatly,  depending  upon  the  ar¬ 
rangement  for  conducting  the  air  over 
the  surface  tested.  In  the  case  of  glass 
the  unit  transmission  corrected  to  80  per 
cent,  humidity,  and  at  1,000  ft.  per  min¬ 
ute  velocity  has  these  values :  2.19  B.T.U. 
for  a  cube  equipped  with  sprouts;  4.00 
B.T.U.  for  cube  equipped  with  air  cone 
alone.  These  factors  show  very  conclu¬ 
sively  that  in  studying  the  effect  of  veloc¬ 
ity  upon  the  transmission  of  heat  through 
a  material,  the  arrangement  if  apparatus 
for  protecting  that  portion  of  the  material 
which  is  considered  under  still-air  con¬ 
ditions  is  of  the  utmost  importance. 

It  is  true,  the  arrangement  of  the  ap¬ 
paratus  as  used  in  the  first  series  of 
velocity  tests,  or,  in  other  words,  equip¬ 
ping  the  glass  cube  with  the  air  spouts, 
gave  values  which  are  low,  due  to  the 
variable  velocities  produced  by  the  jets, 
while,  on  the  other  hand,  the  failure  to 
protect  the  surfaces  not  directly  acted 
upon  by  the  moving  air  gives  too  high 
results  In  all  probability  the  results  with 
the  use  of  air  cone  and  shield,  or  as 
shown  in  the  second  series  of  tests  upon 
glass,  give  the  best  results.  Assuming 
this  to  be  true,  it  is  interesting  to  note 


FIG.  7.— EFFECT  OF  TEMPERATURE  ON 
HEAT  TRANSMISSION  THROUGH 
INSULATING  BRICK. 


that  in  the  case  of  glass  the  unit  trans¬ 
mission  when  corrected  to  80  per  cent, 
humidity  gave  an  increase  of  2.78  B.T.U. 
for  an  increase  of  velocity  from  0  to  1,000 
ft.  per  minute,  which  is  equivalent  to  an 
increase  of  220  per  cent,  per  1,000  ft.  per 
minute  of  air  velocity. 

The  Engineering  Experiment  Station, 
in  continuing  the  study  of  the  effect 
on  heat  transmission  with  varying  veloc¬ 
ities  of  air  by  different  arrangements  of 
apparatus,  is  replacing  the  glass  cube  as 
used  in  the  tests  reported  here  by  making 
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five  sides  of  the  cube  of  cork  board  and 
the  sixth  of  glass.  It  is  thought  that 
by  this  arrangement  the  effect  of  eddy 
currents  upon  the  surfaces  assumed  to 
be  in  still  air  may  be  practically  elimi¬ 
nated  owing  to  the  small  unit  trans¬ 
mission  of  cork. 

The  transmission  of  heat  through  com¬ 
mon  red  brick  was  obtained  by  use  of 
apparatus  similar  to  that  shown  for  glass 
in  the  second  series  of  tests  or  the  brick 
cube  was  equipped  with  air  cone  without 
shield.  These  results,  judging  from  the 
effect  of  the  arrangement  as  shown  in 
the  tests  on  glass,  will  be  high.  But  the 
percentage  of  error  introduced  will  be 
small,  owing  to  the  low  value  of  the  unit 
transmission  of  brick.  The  results  of 
these  tests  on  common  red  brick  when 
corrected  to  80  per  cent,  relative  humid¬ 
ity  show  an  increase  in  unit  transmission 
of  0.56  B.  T.  U.  for  an  increase  of  an  air 
velocity  from  0  to  1,000  ft.  per  minute, 
which  is  equivalent  to  an  increase  of  84 
per  cent,  for  an  increase  of  1,000  ft.  per 
minute  in  velocity. 


These  results  seem  to  indicate  that 
in  the  calculations  for  the  design  of 
heating  and  refrigerating  plants  the  old 
method  in  which  an  exposure  factor  is 
assumed  to  cover  the  effect  of  velocity 
should  be  revised. 

The  increase  in  heat  transmission  due 
to  the  same  velocity  is  not  the  same  for 
all  materials,  and  that  instead  of  the 
use  of  an  assumed  constant  which  is  the 
same  for  all  materials,  new  values  should 
be  obtained  for  each  material.  The  effect 
of  humidity  is  another  factor  which  has 
heretofore  been  neglected,  and,  while 
under  ordinary  conditions,  may  not  effect 
the  transmissions  in  a  practical  sense,  yet 
in  installations  when  the  humidity  is  high 
this  increase  in  the  transmission  should 
not  be  overlooked. 

In  the  test  made  upon  insulating  brick, 
while  the  number  of  tests  were  small, 
no  definite  conclusions  can  be  drawn, 
but  from  the  results  obtained  the  unit 
transmission  does  not  remain  constant, 
and  varies  considerably  with  the  temp- 
erature  within  the  test  box. 


Heating  a  Chicago  Office  ^Building 

By  S.  Morgan  Bushnell. 

(Read  before  the  American  Society  of  Heating  and  Ventilating  Engineers, 

January  20,  1916.) 


In  the  following  description  of  the 
heating  of  a  large  office  building,  an  at¬ 
tempt  has  been  made  to  give  a  practical 
illustration  of  the  heating  requirements 
of  a  modern  office  building  and  to  show 
in  a  general  way  the  relation  between 
theoretical  calculations  and  the  actual  re¬ 
sults  under  typical  operating  conditions. 

The  building  under  consideration  is  lo¬ 
cated  at  the  northeast  corner  of  Clark 
and  Adams  Streets,  Chicago,  is  181  ft. 
by  190  ft.  in  area,  with  a  height  of  260 
ft.,  and  above  the  fourth  floor  has  a 
court  60  ft.  by  120  ft. 

The  building  was  formerly  occupied 
by  the  Continental  &  Commercial  Na¬ 
tional  Bank,  but  on  the  completion  of 
their  new  structure  at  Adams  and  La 
Salle  Streets,  the  bank  moved  out  and 
the  building  has  since  been  occupied  by 
the  Commonwealth  Edison  Company,  the 


local  company  which  supplies  electricity 
throughout  the  city. 

The  building  was  formerly  equipped 
with  plunger  hydraulic  elevators  which 
were  operated  in  connection  with  a 
steam  plant  which  also  provided  steam 
for  heating 'and  for  driving  the  electric 
generators  which  provided  light  and 
power  in  the  building.  About  two  years 
ago  the  dynamos  and  engines  were  re¬ 
moved  and  the  plunger  hydraulic  eleva¬ 
tors  were  replaced  by  one-to-one  trac¬ 
tion  type  electric  elevators.  The  build¬ 
ing  now  purchases  electricity  from  the 
Commonwealth  Edison  Company  and 
steam  from  the  Illinois  Maintenance 
Company,  according  to  the  regular  print¬ 
ed  contracts  of  these  companies.  This 
change  in  the  method  of  operation  has 
resulted  in  a  substantial  saving  in  the 
annual  operating  costs  of  the  building. 
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The  consumption  of  electricity  is  high 
for  a  building  of  this  size,  due  mainly 
to  the  fact  that  it  is  the  headquarters 
of  the  Commonwealth  Edison  Company 
which  uses  light  very  lavishly  both  in  its 
offices  and  in  its  show  rooms  on  the  first 
floor.  The  steam  requirements  are  also 
high,  due  to  the  fact  that  steam  is  left 
on  all  night  to  accommodate  some  of  the 
employees  of  the  Edison  Company,  par¬ 
ticularly  the  load  despatcher’s  office. 

In  accordance  with  the  policy  of  a 
number  of  large  Chicago  office  buildings, 
the  building  management  has  made  a  con¬ 
tract  on  the  meter  basis  with  the  Illinois 
Maintenance  Company  to  supply  steam 
from  the  boiler  plant  in  the  basement 
in  accordance  with  their  regular  price 
schedules.  An  arrangement  is  also  made 
with  the  Illinois  Maintenance  Company 
to  supply  labor  to  take  care  of  the  plumb¬ 
ing,  radiation  and  electrical  apparatus  up 
through  the  building,  also  for  the  main¬ 
tenance  of  the  elevator  system. 

STEAM  REQUIREMENTS  FOR  THE  PAST 
YEAR. 

Steam  is  used  simply  for  heating  and 
hot  water  service  in  the  building  and  ac¬ 
cordingly  the  summer  requirements  are 
comparatively  small.  During  the  past 
summer  season,  the  weather  was  espe¬ 
cially  cool  and  steam  was  required  for 
heating  the  building  at  times  even  in 
the  summer  months. 

The  steam  is  measured  by  St.  John 
meters,  and  the  following  table  shows  the 
requirements  during  the  past  year  begin¬ 
ning  with  December,  1914: 

Lbs.  of 

Steam.  Cost. 
9,358,000  $3,481.38 
10,014,000  3,717.54 
7,815,000  2,925.90 
8,390,000  3,132.62 
3,642,000  1,423.62 
3,356,000  1,320.66 
897,000  430.79 

441,000  238.95 

482,000  257.40 

794,000  389.07 

2,754,000  1,103.94 
5,121,000  1,956.06 


the  cost  of  steam  service  in  the  building 
amounts  to  about  $20,400  per  year,  at 
an  average  price  of  a  little  over  38  cents 
per  thousand  pounds.  This  price  is  very 
iow%  due  to  the  fact  that  the  heating 
company  does  not  have  any  investment 
in  boilers  or  steam  pipe  lines,  the  steam 
generating  plant  being  furnished  by  the 
building,  while  the  heating  company  sim¬ 
ply  furnishes  the  labor  and  supplies  to 
operate  the  plant.  Judging  from  the 
steam  that  is  used  during  the  summer 
months,  it  is  assumed  that  the  steam  re- 
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Months. 

December,  1914. 

January,  1915.. . 

February,  1915. 

March,  1915.... 

April,  1915 . 

May,  1915 . 

June,  1915 . 

July,.  1915 . 

August,  1915... 

September,  1915 
October,  1915.. 

November,  1915. 

■  Totals .  53,064,000$20,377.93 

-  From  the  above  it  may  be  seen  that 


quirements  for  hot  water  service  approxi¬ 
mate  500,000  lbs.  per  month.  Deducting 
from  the  above  total  of  53,064,000  lbs. 
6,000,000  lbs.  for  hot  water,  service 
makes  the  net  heating  requirements  of 
the  building,  in  round  numbers,  47,000,- 
000  lbs.  of  steam  per  year. 

COMPARISON  BETWEEN  THEORETICAL  AND 
ACTUAL  REQUIREMENTS. 

It  might  be  interesting  to  make  a  com¬ 
parison  between  the  theoretical  steam  re¬ 
quirements  and  the  actual  results.  The 
building  is  a  modern  steel  and  terra  cotta 
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building,  having  an  outside  wall  exposure 
of  149,192  sq.  ft.,  glass  surface  of  85,558 
sq.  ft.  and  a  roof  surface  of  27,190  sq.  ft. 
The  formula  used  by  the  heating  com¬ 
pany  is : 

SxO.2 

T  = - 

E 

in  which 

T  =  Number  of  tons  of  coal  used  per 
year. 

S  =  The  equivalent  glass  surface  in 
square  feet. 

E  =  The  factor  of  evaporation. 

In  order  to  find  the  equivalent  ex¬ 
posure  in  square  feet  of  glass  surface, 
to  the  total  glass  area,  add  one-tenth  of 
the  net  wall  area,  including  the  roof,  al¬ 
lowing  10%  additional  for  the  north  and 
west  exposures.  It  has  been  found  as  a 
matter  of  experience  that  in  this  build¬ 
ing  an  average  evaporation  of  5^4  lbs. 
of  steam  per  pound  of  coal  is  obtained. 
The  equivalent  glass  exposure  equals 
107,031  sq.  ft.  Substituting  these  values 

SxO.2 

in  the  heating  formula  -  gives 

E 

107,031  X  0.2 

- or  3,892  tons  of  coal  per 

5/4 

year.  Taking  our  evaporation  of  5^4  lbs. 
per  pound  of  coal,  each  ton  of  coal  would 
generate  11,000  lbs.  of  steam,  therefore 
the  theoretical  heating  requirements 
would  be  3,892  x  11,000,  or  43,812,OCO 
lbs.  of  steam  per  heating  season.  This 
figure  assumes  that  the  building  is 
equipped  simply  with  direct  radiation.  In 
this  particular  building  there  is  an  equiv¬ 
alent  heating  surface  in  the  indirect  sys¬ 
tem  for  the  basement  and  lower  floors  of 
4,000  sq.  ft.,  assuming  that  the  indirect 
radiation  will  require  double  the  amount 
of  steam  per  square  foot  that  the  direct 
radiation  requires.  Taking  one-half  of 
4,000  sq.  ft.  times  783  lbs.  of  steam  per 
square  foot  per  season,  gives  an  addi¬ 
tional  1,566,000  lbs.  Adding  this  to  the 
theoretical  requirements  in  direct  radia¬ 
tion,  there  is  a  total  of  45,378,000  lbs.  per 
year.  As  compared  with  the  actual  re¬ 
sults  or  47,000,000  lbs.  during  the  past 
season,  the  consumption  is  a  little  over 
3^4%  above  the  theoretical  requirements. 
This  may  be  explained  partly  by  the  fact 


that  the  temperature  during  June  an4 
September,  1915,  was  below  the  average^ 
requiring  steam  for  heating  at  certain 
times,  and  also  by  the  conditions  above 
stated,  viz. :  the  unusual  steam  require¬ 
ments  at  night. 

The  installed  radiation  in  the  building 
is  about  an  equivalent  of  60,000  sq.  ft. 
of  direct  radiation.  Dividing  this  into- 
47,000,000  lbs.  of  steam,  we  have  a  con¬ 
sumption  of  783  lbs.  of  steam  per  sea¬ 
son  per  square  foot  of  radiation.  This 
amount  is  a  little  higher  than  has  been 
found  customary  in  similar  buildings  in 
Chicago.  This  may  be  explained  by  the 
fact  that  the  radiation  installed  is  slightly 
under  the  customary  required  amount, 
viz. :  107,000  the  equivalent  glass  sur- 
6 

face  X  —  equals  64,200  sq.  ft.  i 

10 

ARRANGEMENT  OF  HEATING  EQUIPMENT. 

The  accompanying  diagram  shows  the 
general  arrangement  of  the  heating  equip¬ 
ment  in  the  building.  It  will  be  noted 
that  the  design  is  a  one-pipe  overhead  or 
down-feed  system  and  is  operated  with 
the  Paul  vacuum  system,  and  the  Johnsom 
thermostatic  type  of  heat  regulation. 
The  heating  throughout  the  building  is 
done  by  means  of  live  steam,  the  steam 
being  furnished  from  the  boilers  at  a 
pressure  of  90  lbs.  and  expanded  through 
a  12-in.  reducing  valve  into  a  tank  at  ^ 
pressure  slightly  above  atmosphere,  de¬ 
pending  upon  the  temperature.  As  shown 
in  the  illustration,  the  steam  for  the  up¬ 
per  floors  is  carried  through  an  18-in. 
riser  to  the  roof,  where  distributing  lines 
connect  with  branch  risers  leading  to  the 
basement  return  headers.  The  heating  of 
the  first  floor  is  supplied  by  a  separate 
pipe  feeding  from  the  expansion  tank. 
There  is  also  a  separate  supply  leading 
to  the  heating  coils  of  the  indirect  heat¬ 
ing  system.  The  Paul  air  valve  lines 
are  carried  from  the  different  radiators 
alongside  the  risers  to  the  basement, 
where  they  enter  a  manifold  connected 
with  the  suction  of  the  vacuum  pumps. 
The  bottoms  of  the  various  risers  are 
connected  to  basement  return  headers 
which  carry  the  return  waters  of  con? 
densation  back  to  the  heaters,  whence 
they  are  pumped  back  to  the  boilers. 

The  St.  John  meters  are  installed 
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where  the  main  steam  line  leaves  the 
boiler  header  and  there  are  two  6-in. 
meters  in  multiple  for  the  maximum  load. 
Thus  far  one  meter  has  been  found  suf¬ 
ficient,  even  in  cold  weather,  and  the 
valve  to  the  other  meter  is  closed.  The 
system  operates  under  average  conditions 
with  18  in.  of  vacuum. 

There  are  about  78  secondary  steam 
risers,,  each  riser  having  a  diameter  of 
3  in.  at  the  upper  floors  and  2  in.  at  the 
basement.  The  thermostats  are  placed  at 
suitable  points  in  the  different  rooms,  it 
being  the  endeavor  to  locate  them  at 
points  in  the  room  where  the  average 
conditions  of  heat  prevail.  The  radia¬ 
tors  are  all  located  at  the  windows,  with 
a  view  to  minimizing  changes  in  radia¬ 
tion  when  partitions  are  removed. 

The  air  pressure  for  the  Johnson  sys¬ 
tem  is  supplied  by  two  3-horsepower  mo¬ 
tors  which  consume  about  27  kilowatt 
hours  per  day.  The  air  pressure  used  is 
about  15  lbs.  per  square  inch. 

Inasmuch  as  some  buildings  provide 
the  steam  heating  from  a  plant  which  also 
provides  electric  light  and  power,  the 
itemized  costs  of  central  station  electrical 
service  in  connection  with  the  miscella- 
meous  supplies  required  in  the  building 
.are  also  given  in  order  to  show  the  rela¬ 
tion  between  the  different  items  and  to 
make  easier  a  comparison  with  other 
buildings. 

FIGURES  FOR  ELECTRICAL  CONSUMPTION. 

The  figures  on  the  electrical  consump¬ 
tion  cover  the  same  period  as  those  given 
above  for  the  steam  consumption  and  are 
as  follows: 

K.  W.  Hours 


December,  1914  .  84,640 

January,  1915  .  84,890 

February,  1915  .  109,480 

March,  1915  .  127,000 

April,  1915 .  129,510 

May,  1915  .  126,200 

June,  1915  .  126,310 

July,  1915  .  126,860 

August,  1915  .  138,850 

September,  1915  .  170,055 

October,  1915  .  157,205 

November,  1915 .  218,926 


Total . 1,599,946 


The  total  consumption  for  the  year  for 
elevators  was  390,610  K.  W.  hours ;  for 


miscellaneous  power,  208,250  K.  W. 
hours;  for  corridors  and  public  lighting, 
128,1^  K.  W.  hours;  for  tenants,  in¬ 
cluding  the  electricity  used  by  the  Edison 
Company,  872,896  K.  W.  hours.  The 
rate  earned  by  the  building  under  the 
lighting  company’s  wholesale  schedules 
is  less  than  2c.  per  K.  W.  hour,  making 
the  total  cost  of  electricity  for  1,600,000 
K.  W.  hours  about  $32,000. 

Inasmuch  as  the  largest  tenant  is  the 
Edison  Company,  the  building  does  not 
derive  any  profit  from  retailing  electric¬ 
ity  for  a  large  portion  of  the  space.  If 
all  the  electricity  used  by  tenants  were 
sold  by  the  building,  as  is  the  case  in  a 
number  of  other  buildings,  at  an  average 
of  5  or  6  cents  per  K.  W.  hour,  the  in¬ 
come  from  the  tenants  would  more  than 
pay  for  the  entire  cost  of  the  electricity 
for  the  building.  The  comparatively  low 
consumption  of  electricity  during  the  first 
months  of  the  year  was  due  to  the  fact 
that  several  floors  of  the  building  were 
being  remodeled  for  the  use  of  the  vari¬ 
ous  departments  of  the  Edison  Com¬ 
pany,  which  moved  in  during  the  year. 

In  addition  to  the  cost  for  steam  and 
electricity,  the  building  pays  the  Illinois 
Maintenance  Company  approximately 
$4,000  per  year  for  the  care  of  fans,  ra¬ 
diation,  plumbing  and  elevators  through¬ 
out  the  building.  It  also  pays  $3,300 
per  year  for  two  electricians  employed 
in  the  building.  The  building  has  the 
following  expenses  for  supplies : 


Electrical  supplies . 

. ..  $474.00 

Elevator  supplies . 

...  1,038.00 

Heating  supplies . 

. . .  493.00 

Summarizing  the  above, 
follows : 

we  have  as 

Electricity . 

.  .$32,000.00 

Steam  . 

..  20,377.93 

Additional  labor  furnished  by 

heating  company . 

. .  4,000.00 

Electricians . 

. .  3,300.00 

Electrical  supplies . 

474.00 

Elevator  supplies . 

. .  1,038.00 

Heating  supplies . 

493.00 

Total . 

.  .$61,682.93 

SAVING  IN  OPERATING  COST. 

In  round  numbers,  the  cost,  therefore, 
of  heating  and  furnishing  the  electrical 
requirements  of  this  building  which,  as 
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seen  from  the  above,  are  unusually  heavy,  figuring  boiler  horsepower  ratio. 
amounts  to  about  $62,000  per  year.  Three  In  a  paper  read  before  the  Society  last 
years  ago,  the  cost  of  operating  the  build-  September  by  Mr.  James  A.  Donnelly, 

ing  from  a  private  plant  with  hydraulic  an  interesting  table  was  given  for  the 

elevators,  including  fixed  charges  on  the  transmission  of  that  at  various  tempera- 

investment  for  dynamos  and  engines,  was  tures  from  cast-iron  radiators.  Where 

about  $75,000,  and  the  electrical  require-  the  steam  temperature  is  210°  F.,  the 

ments  amounted  to  about  1,300,000  K.W.  transmission  is  given  at  250  B.T.U.  per 

hours  per  year,  low  efficiency  lamps  be-  hour  per  square  foot  of  radiation.  The 

ing  used  at  that  time.  Comparing  the  ordinary  heating  season  in  Chicago  is  243 

cost  of  steam,  therefore,  with  the  total  days.  The  average  period  during  which 

cost  of  operating  a  complete  plant,  we  steam  is  on  the  radiators  of  an  office 

see  that  the  ratio  of  the  heating  cost  building  will  run  about  12  hours  per 

to  the  total  is  about  the  same  as  one  day.  If  in  this  particular  building 
to  three  and  one-half.  we  assume  a  little  higher  average. 


« 

DIAGRAM  OP  HEATING  EQUIPMENT  IN  COMMONWEALTH  EDISON  BUILDING, 


cmcAoo. 
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perhaps  13  hours  per  day,  there  will 
be  3,159  hours  during  the  heating  sea¬ 
son.  250  B.T.U.  per  square  foot  per 
hour,  times  3,159  hours,  gives  790,000 
B.T.U.  per  square  foot  of  radiation.  As¬ 
suming  about  1,000  B.T.U.  for  each 
pound  of  steam  gives  790  lbs.  of  steam 
per  square  foot  of  radiation.  Multiplying 
this  by  the  total  of  60,000  sq.  ft.  gives 
47,400,000  lbs.  as  the  amount  of  steam 
which  would  be  used  during  the  season. 
This  is  a  little  higher  than  the  actual 
consumption  of  steam  in  the  radiators. 
The  maximum  steam  consumption  dur¬ 
ing  the  winter  in  any  hour  as  shown  by 
the  meter  charts  was  17,800  lbs.  per  hour. 
This  at  30  lbs.  of  steam  per  boiler  horse¬ 
power  would  be  the  equivalent  of  approx¬ 
imately  600  horsepower.  A  comparison 
with  the  total  square  feet  of  radiation 
gives  a  ratio  of  one  horsepower  in  boiler 
capacity  used  to  each  100  sq.  ft.  of  radia¬ 
tion. 

CAN  HEATING  REQUIREMENTS  BE  DETER¬ 
MINED  FROM  A  SHORT  TEST? 

The  question  frequently  arises  as  to 
whether  it  is  possible  by  making  a  test 
on  the  heating  requirements  of  a  build¬ 
ing  during  two  or  three  days,  to  approxi¬ 
mate  the  heating  requirements  during  the 
entire  heating  season.  About  the  middle 
of  November,  1915,  the  daily  mean  tem¬ 
perature  for  about  a  week  averaged  be¬ 
tween  38°  and  40°  F.  If  the  heating 
season  in  Chicago  is  taken  as  beginning 
October  1  and  ending  May  31,  or  a 
period  of  243  days,  the  average  tempera¬ 
ture  during  that  time  is  39°  F.  It  would 
therefore  be  interesting  to  find  out 
whether  the  o-onsumption  of  steam  dur¬ 
ing  these  days  (which  happened  to  have 
average  temperatures  for  the  season) 
corresponds  with  the  average  for  the 
heating  season.  Deducting  the  steam 
consumption  during  the  four  months  of 
summer,  there  is  an  actual  consumption 
for  the  heating  season  of  50,450,000  lbs. 
During  this  week  in  November,  while 
the  average  temperature  was  about  39°, 
the  meter  showed  about  the  same  con¬ 
sumption  each  day,  viz. :  210,000  lbs. 


Multiplying  210,000  lbs.  by  243,  the  num¬ 
ber  of  days  in  the  heating  season,  gives  a 
total  of  51,030,000  lbs.  This  checks  very 
closely  with  the  actual  consumption  of 
50,450,000  lbs.,  and  would  tend  to  indi¬ 
cate  that  where  the  temperature  is  ap¬ 
proximately  stationary  for  several  days, 
a  fair  idea  of  the  heating  requirements 
for  the  season  can  be  obtained  from  a 
short  test.  This  probably  would  not 
prove  true  if  the  temperature  should 
vary  greatly  from  day  to  day,  as  there 
is  a  certain  lag  between  the  steam  re¬ 
quirements  of  a  building  and  the  outside 
temperature. 

In  making  estimates  based  on  such 
tests,  it,  of  course,  should  always  be 
borne  in  mind  that  the  steam  require¬ 
ments  are  not  proportional  to  the  variq,- 
tion  in  outside  temperature,  but  to  the 
difference  in  degrees  between  the  indoor 
temperature  and  the  outside  temperature. 

OPPORTUNITY  FOR  CHECKING  VARIOUS 
HEATING  FORMULAS. 

It  is  very  interesting  to  check  the  vari¬ 
ous  theoretical  formulas  which  have 
been  proposed,  with  actual  conditions  in 
the  heating  of  buildings.  The  empirical 
formula  which  is  used  in  Chicago  for 
estimating  the  heating  requirements  of 
large  buildings  not  only  is  based  on  ex¬ 
perience  from  heating  a  large  number  of 
buildings,  but  also  has  been  deduced  by 
taking  certain  values  in  the  general  for¬ 
mula  for  heating,  which  is  based  on  the 
amount  of  heat  radiating  surface  on  the 
outside  of  a  building  and  the  rate  at 
which  the  air  is  changed  in  the  building 
through  ventilation  and  leakage.  There 
is  perhaps  no  line  of  endeavor  in  which 
it  is  more  necessary  that  theory  and  ex¬ 
perience  walk  side  by  side  than  in  the 
subject  of  heating  and  ventilation.  In 
view  of  the  fact  that  fairly  satisfactory 
and  dependable  instruments  can  now  be 
obtained  for  measuring  the  quantity  of 
steam  and  the  pressure  which  is  main¬ 
tained,  a  large  amount  of  information 
should  be  collected  as  to  the  heating  re¬ 
quirements  in  various  classes  of  build¬ 
ings. 
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J^eh)  Ideas  in  Air  Conditioning 

By  W.  E.  Watt,  A.M.,  Ph.  D. 

Muskegon,  Mich.,  has  had  its  worst  building  condemned  by  the  State  Board  of 
Health  and  now  it  is  the  best-ventilated  building  in  the  city.  Now  comes  an  order 
for  more  work  for  the  Muskegon  Board  of  Education.  The  high  school  at  Joilet 
— 87  rooms — has  been  accepted  and  a  capacity  test  was  held  in  the  assembly  hall 
with  visiting  educators  looking  on.  The  president  of  the  Board  of  Education 
says  we  have  taken  a  building  with  a  fan  that  wets  manifestly  too  small  and  made 
it  large  enough  with  less  than  maximum  speed,  and  zve  have  already  saved  $500.00 
in  fuel  this  Winter. 

The  accompanying  article  seems  to  hit  the  ventilating  engineer,  but  that  is  not 
really  the  case.  It  hits  the  data  and  standards  which  they  have  been  instructed  to 
rely  on  and  which  are  zjvrong.  The  universities  are  teaching  the  errors  and  the 
engineers  are  desirous  of  finding  out  why  teachers  and  pupils  became  anemic 
when  they  have  done  their  best  to  give  them  pure  air. 

I  permit  open  zvindows  in  all  sorts  of  buildings  and  give  in  warm  open  air 
schools  the  same  benefits  secured  in  cold  schools  at  great  cost. — W.  E.  Watt. 


The  request  of  the  editor  for  a  state¬ 
ment  of  the  new  work  being  introduced 
into  the  schools  of  Michigan  to  get  a 
better  quality  of  air,  and  better  scholar¬ 
ship  and  health,  leads  me  to  make  here 
a  few  rather  brief  statements,  which  I 
know  will  be  challenged,  but  which  I  can 
not  here  take  space  to  verify.  I  shall 
content  myself  with  the  facts  without  de¬ 
tails.  One  leading  architect  of  the  United 
States  said  to  me  one  day  when  he  was 
in  agony  over  unsatisfactory  results  in  a 
building  he  had  just  finished  at  a  cost  of 
more  than  one  million  dollars,  “There 
is  not  one  ventilating  engineer  in  this 
city  who  can  do  what  he  says  he  will.” 
I  asked  him  how  far  he  would  have  to  go 
from  this  city  to  find  the  sort  of  air  en¬ 
gineering  he  was  seeking,  and  he  en¬ 
larged  his  statement  to  include  the  whole 
country.  His  statement  is  too  sweeping, 
but  it  was  made  at  a  time  when  had  gone 
the  limit  in  expense,  and  had  procured 
bad  results. 

The  difficulty  in  standard  ventilation 
lies  mainly  in  three  errors,  which  have 
been  pretty  generally  adopted  by  the  pro¬ 
fession  and  our  universities,  any  one  of 
which  is  sufficient  to  give  bad  results. 

THE  CARBON  DIOXIDE  ERROR. 

The  first  error  is  the  assumption  that 
foul  air  falls  to  the  floor.  Carbon  dioxide 
is  heavier  than  air  by  about  fifty  per 
cent.  Clear  carbon  dioxide  will  pour 
from  a  dish  like  water,  and  lies  upon  the 
floor,  but  it  will  immediately  begin  to 


rise,  and  diffuse  throughout  the  room. 
Gases  do  not  separate  out  into  layers  as 
liquids  do,  but  every  gas  diffuses  and 
fills  the  whole  space  regardless  of  the 
presence  of  other  gases.  For  instance, 
a  receptacle  may  be  completely  full  of 
air,  and  then  receive  without  any  crowd¬ 
ing  a  complete  filling  of  carbon  dioxide, 
another  complete  filling  of  water  vapor, 
and  other  complete  fillings  of  other  gases, 
each  gas  finding  ample  room  for  itself 
whether  the  others  are  present  or  not. 

Out-breathed  air  is  warmer  than  the 
air  which  we  choose  to  live  in,  and  because 
it  is  warm  it  goes  up.  It  lies  in  a  layer 
near  the  ceiling,  but  not  in  a  distinct  layer. 
It  begins  to  diffuse  at  once,  but  is  what  I 
call  a  dead  combination  of  gases,  and 
diffuses  quite  slowly.  It  is  decidedly  dif¬ 
ferent  in  the  case  of  diffusion  of  illumin¬ 
ating  gas.  One  cubic  inch  of  illuminat¬ 
ing  gas  released  in  a  large  room  reaches 
all  parts  of  it,  but  the  warm  effluvia  from 
skin  and  lungs  rise  to  the  ceiling,  and 
may  be  skimmed  off  before  diffusing  very 
much. 

For  this  reason  I  use  skimming  out¬ 
lets  at  the  ceiling.  The  standard  practice 
is  to  dilute  the  air  sewage  with  new  air 
until  the  mixture  shows  but  six  or  eight 
parts  of  carbon  dioxide  in  10,000.  If  the 
city  fathers  should  mix  the  sewage  of  the 
city  with  drinking  water,  six  parts  to 
ten  thousand,  there  would  be  a  great  out¬ 
cry,  although  what  we  breathe  is  of  very 
much  more  importance  than  what  we 
drink  or  eat. 
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THE  ARIDITY  ERROR. 

Air  that  is  warmed  at  all  becomes 
somewhat  arid.  It  is  well  known  that  un¬ 
less  humidity  is  applied  in  winter  the  con¬ 
ditions  for  health  are  not  good.  A  great 
deal  has  been  said  recently  about  using 
humidity,  but  the  devices  employed  have, 
in  many  cases,  failed  to  secure  satisfac¬ 
tory  results,  and  so  many  fine,  new  build¬ 
ings  are  being  erected  this  year  with  no 
provision  for  proper  humidity. 

In  a  school  or  church,  you  must  have 
humidity  or  stupidity.  It  often  happens 
that  winter  air  contains  less  than  five  per 
cent,  of  relative  humidity  outdoors. 
When  this  is  warmed  the  humidity  is 
reduced  twenty  or  twenty-five  volumes, 
making  the  amount  of  humidity  indoors 
less  than  one  per  cent.,  and  in  some  cases 
merely  a  trace.  It  is  not  wise  to  bring 
up  children  in  a  house  that  is  worse  than 
a  drying  kiln.  No  business,  study,  or 
mental  work  of  any  kind  can  be  well 
done  in  a  room  where  the  air  is  dead  and 
drier  than  that  of  the  desert  of  Sahara. 

But  in  using  humidity  it  is  necessary 
that  the  air  be  alive  in  order  to  carry  the 
humidity  properly,  otherwise  it  becomes 
a  fog,  and  the  conditions  are  unsatisfac¬ 
tory.  So  we  must  see  that  the  air  is  not 
killed  by  the  heating  plant,  and  then  we 
find  that  less  than  thirty  per  cent,  of 
relative  humidity  is  frequently  entirely 
satisfactory,  where  in  dead  air  two  or 
three  times  as  much  water  does  little 
good. 

THE  FRESH  AIR  ERROR. 

The  most  ignorant  janitor  of  a  small 
church  is  pretty  apt  to  know  that  he  can 
heat  live  air  more  easily  than  dead  air. 
Everyone  who  has  mounted  a  step-ladder 
in  any  warmed  room  knows  that  the  air 
near  the  ceiling  is  not  as  invigorating  as 
outdoor  air,  and  anyone  who  has  stood 
on  a  step-ladder  before  the  inlet  of  a  sci¬ 
entifically  ventilated  room,  finds  that  the 
so-called  fresh  air,  on  entering  the  room, 
is  decidedly  different  from  what  the  ven¬ 
tilating  engineers  would  have  him  believe. 

I  am  unable  to  find  in  any  work  on  ven¬ 
tilation  one  word  about  air  that  is  alive, 
or  radioactive,  or  ionized.  Yet  the  air 
outdoors  is  alive,  and  ionized,  and  radio¬ 
active.  Physicians  tell  us  there  is  no 
cure  for  tuberculosis,  except  outdoor  air, 
good  feeding,  and  rest,  and  the  outdoor 
air  is  the  main  factor.  In  cases  of  pneu¬ 


monia  they  prescribe  fresh  air  only.  What 
medicine  they  give  is  merely  given  to  sat¬ 
isfy  the  watchers.  Live,  ionized,  radio¬ 
active  air  is  the  cure  for  tuberculosis, 
pneumonia,  fatigue,  indigestion,  consti¬ 
pation,  and  all  the  foul  air  diseases.  It 
reddens  the  blood,  sharpens  the  intellect, 
cheers  the  mind,  and  produces  resistance 
to  fatigue  and  diseases. 

In  warming  air  for  our  buildings  where 
we  throw  a  house  full  of  air  towards  the 
sky  every  four  to  seven  minutes,  it  is 
necessary  to  heat  the  air  almost  instantly. 
This  requires  very  great  heat.  This  heat 
takes  the  life  out  of  the  air. 

That  is  why  school  teaching  has  become 
a  hazardous  occupation  in  the  last  forty 
years.  The  life  insurance  companies  now 
rank  the  teacher  at  the  bottom  of  the  list 
with  the  saloon  keeper  and  marble  cutter 
in  peril  of  tuberculosis.  This  change  in 
insurance  risks  has  been  co-incident  with 
the  introduction  of  rapid  ventilation  in 
our  city  schools  and  colleges. 

THE  CORRECTED  PRACTICE. 

By  avoiding  these  errors,  it  is  possible 
to  supply  a  building  with  air  that  is  prop¬ 
erly  warmed,  not  killed,  rightly  humidi¬ 
fied,  and  somewhat  cooler  than  the  air 
commonly  used. 

To  equip  a  new  building  to  do  this  costs 
very  much  less  money  than  the  standard 
equipment,  and  the  running  expenses  are 
cut  still  more  drastically.  The  work  is 
not  done  to  save  money,  but  the  air  of  a 
building  cannot  be  made  right  and  kept 
right  when  the  ordinary  amount  of  fuel 
and  current  is  consumed.  I  found  I  had 
to  cut  them  down  in  order  to  treat  the 
air  more  gently  and  avoid  killing  it.  I 
also  found  that  temperatures  from  6° 
to  10°  lower  than  usual  are  preferred 
when  the  air  is  right.  Here  is  another 
saving  of  from  fifteen  to  twenty-five  per 
cent  in  fuel. 

This  subject  is  a  complicated  one,  but 
problems  have  been  solved  so  that  we  may 
now  condition  the  air  in  any  sort  of  build¬ 
ing  using  whatever  ventilation  apparatus 
has  been  installed.  About  the  only  change 
noticeable  in  a  school  room  which  has 
been  condemned  by  the  Board  of  Health 
and  transformed  into  one  of  the  best 
rooms  in  the  city,  is  a  small  skim-off  high 
in  the  wall,  and  the  cheerful  aspect  of 
the  teacher  and  pupils. 

We  have  found  that  education  in  live 
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air,  rightly  humidified  with  the  air  sewage 
eliminated  instead  of  diluted,  is  a  much 
easier  process  than  education  in  a  build¬ 
ing  ventilated  according  to  standard  prac¬ 
tices.  The  efficiency  of  employees  in 
banks,  business  houses,  shops,  and  fac¬ 
tories  is  noticeably  increased.  I  have 
some  very  interesting  statistics  on  this, 
which  I  hope  to  gather  into  readable  shape 
before  long. 

In  our  thin  clothing  in  summer  we  en¬ 
joy  air  at  60°  or  62°  F.,  while  in  winter 
with  heavy  clothing  we  often  find  10° 
higher  quite  necessary  to  avoid  a  chill. 
The  new  practice  of  air  conditioning  is 
merely  an  attempt  to  make  the  indoor  air 
of  winter  somewhat  resemble  the  outdoor 
air  of  summer. 

♦ - 

THE  BUSINESS  OUTLOOK. 

III. 

By  Frank  M.  Huston, 

Financial  Editor  of  the  Chicago  Evening  Post; 

Editor  Rand-McNally  Bankers^  Monthly. 

With  prosperity  in  evidence  in  all  directions 
and  with  a  year  behind  us  containing  develop¬ 
ments  unprecedented  in  the  history  of  the 
country  we  are  entering  a  period  that  prom¬ 
ises  a  further  broadening  of  the  field  of  Amer¬ 
ican  endeavor.  That  our  war  business  with 
Europe  has  stimulated  a  revival  of  general 
business  activity,  to  an  extent  unbelievable  a 
year  ago,  is  obvious. 

The  year  to  come  is  likely  to  develop  into 
a  period  of  stabilizing  this  activity  through  an 
expansion  of  domestic  business.  Profits  from 
the  war  business  have  been  abnormal.  This 
is  evidenced  by  the  fact  that  our  volume  of 
trade  with  foreign  countries  in  the  last  year 
totals  $5,355,580,000,  Out  of  this  we  have 
created  a  credit  balance  of  approximately  $1,- 
747,390,381.  This  affords  us  fortification  in  a 
financial  way  that  necessarily  must  minimize 
the  evil  effects  of  the  economic  readjustment 
which  the  cessation  of  hostilities  in  Europe 
will  bring. 

What  the  effect  of  the  war  will  have  upon 
the  far  future  of  nations  is  difficult  to  fore¬ 
see.  Suffice  it,  however,  to  say  that  there  are 
unmistakable  evidences  that  this  country  is  no 
longer  dependent  upon  the  European  war  for 
its  prosperity.  The  tremendous  war  orders 
poured  in  upon  us  have  stimulated  but  did 
not  create  the  forces  making  for  great  activ¬ 
ity  here.  The  United  States  had  been  passing 
through  a  period  of  relatively  lean  years  and 
a  fat  year  was  about  due.  Uncertainty  follow¬ 
ing  the  outbreak  of  the  war  caused  hesitancy 
for  a  period  which  the  influx  of  orders  to  fill 
the  needs  of  Europe  dispelled,  until  now  many 


lines  of  trade  and  manufacture  are  running 
at  full  capacity. 

It  is  well,  therefore,  to  note  the  salient 
features  bearing  directly  on  the  economic  posi¬ 
tion  of  this  country. 

First,  and  foremost,  the  enormous  increase 
in  exports  wJiich,  combined  with  lightly  in¬ 
creased  imports,  brought  us  a  total  trade  ex¬ 
ceeding  the  largest  previous  year  by  25%  and 
yielding  a  credit  balance  two  and  a  half  times 
as  great  as  any  previous  balance  in  our  favor. 

Second,  increased  banking  facilities  under 
the  operation  of  the  Federal  Reserve  System 
and  in  consequence  of  an  inflow  of  $415,000,- 
000  in  gold,  affording  us  a  rapid  increase  in 
available  credit. 

Third,  farm  products  exceeding  $10,000,000,- 
000  in  value  and  stimulating  a  much  needed 
diversification  in  crops  in  the  south. 

Fourth,  recovery  in  railroad  earnings,  stimu¬ 
lating  the  impaired  credit  of  the  railroads  and 
restoring  normal  purchasing  power  to  our 
transportation  systems  which  are  the  chief 
customers  of  other  industries. 

Fifth,  revival  and  growth  of  manufacturing 
under  the  stimulus  first  of  war  orders  and  of 
a  greatly  stimulated  home  demand,  to  an  ex¬ 
tent  unprecedented,  especially  in  the  steel 
trade. 

Sixth,  the  absorption  by  American  investors 
of  approximately  $1,200,000,000  of  our  securi¬ 
ties  formerly  held  in  Europe,  without  serious 
disturbance  to  our  own  credit  situation. 

Seventh,  the  development  through  the  chan¬ 
nels  of  trade  and  finance  of  an  international, 
in  lieu  of  a  provincial,  position  in  the  world’s 
banking,  and  the  reaching  out  for  a  more  active 
participation  in  the  world’s  trade. 

Eighth,  revival  in  American  shipbuilding 
and  the  determination  to  develop  a  merchant 
marine  in  keeping  with  the  country’s  resources 
and  the  increase  in  our  foreign  commerce. 

(Copyright,  1916,  Kovnat) 

The  Government’s  Publication  of  Mid-Day 
Humidity  Readings. 

Some  time  ago  the  announcement  was  made 
in  these  columns  that  through  the  efforts  of 
W.  G.  R.  Braemer,  of  Warren  Webster  & 
Co.,  the  government  had  arranged  for  the 
taking  and  publishing  of  mid-day  humidity 
readings  at  certain  of  the  Weather  Bureau 
stations.  Efforts  to  obtain  these  mid-day  read¬ 
ings  for  use  in  connection  with  the  weather 
charts  published  in  The  Heating  and  Ven¬ 
tilating  Magazine  have  brought  out  the  in¬ 
formation  that  while  these  records  are  given 
out  for  local  publication  no  permanent  record 
is  made  of  them  as  yet  by  the  Weather  Bureau, 
except  in  the  case  of  New  York. 

It  is  the  intention  to  incorporate  them  in 
the  weather  charts  referred  to  as  soon  as  the 
data  are  available. 
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P  OLLOWING  closely  upon  the  need 
of  adequate  ventilation  facilities 
in  motion  picture  theatres  comes  the  news 
of  another  new  field  of  activity  for  the 
ventilating  engineer.  This  time  it  is  in 
connection  with  the  ventilation  of  gar¬ 
ages,  both  public  and  private.  In  the  last 
month  there  have  been  reported  several 
cases  of  asphyxiation  from  automobile 
gas  fumes  which  Chicago  physicians  have 
defined  as  “petromortis.”  In  these  cases 
the  victims  were  found  seated  or  stand¬ 
ing  alongside  their  cars  in  garages,  ap¬ 
parently  suddenly  overcome  while  mak¬ 
ing  adjustments  or  testing  the  motor. 

In  commenting  on  this  new  danger  of 
working  on  a  motor  car  in  a  closed  garage, 
it  is  urged  that  if  work  must  be  done  with 
the  motor  running,  the  doors  and  win¬ 
dows  should  be  open  to  provide  a  free 
current  of  air  or  adequate  ventilation  pro¬ 
vided  by  other  means. 

In  the  cases  recently  reported  it  would 
seem  that  death  came  too  soon  and  after 


too  short  a  period  of  combustion  to  be 
the  result  of  mere  oxygen  exhaustion  of 
the  air  in  the  room,  and  the  conclusion 
has  been  reached  that  they  are  clear  cases 
of  carbon  monoxide  poisoning. 

One  remedy  proposed  is  the  use  of  a 
pipe  with  a  flexible  connection  attached 
to  the  exhaust  so  that  the  exhaust  of  any 
motor  can  be  conducted  out-of-doors. 
This  might  well  do  for  the  small  garage, 
but  in  larger  buildings  used  for  this  pur¬ 
pose  it  will  probably  open  the  way  for 
the  installation  of  complete  mechanical 
ventilating  equipments. 


achievements,  consummated  at 
the  recent  annual  meeting  of  the 
heating  engineers’  society,  will  stamp  that 
meeting  as  one  of  exceptional  importance 
to  the  trade.  The  first  is  the  final  ap¬ 
proval  of  the  requirements  for  model 
compulsory  heating  and  ventilation  laws, 
with  minimum  provisions  for  public  and 
semi-public  buildings.  This  code  was  to 
be  issued  early  in  February  with  the  sanc¬ 
tion  of  the  society  and  is  intended  for  use 
throughout  the  country,  not  only  in  draft¬ 
ing  proposed  laws  but  as  a  general  guide 
to  the  profession  and  to  the  public  in  con¬ 
nection  with  particular  installations. 

The  other  achievement  is  the  society’s 
formal  action  in  committing  itself  to  the 
project  of  an  educational  and  publicity 
campaign  as  developed  by  a  special  com¬ 
mittee.  This  campaign  is  to  be  conducted 
on  two  general  lines,  one  an  educational 
propaganda  in  the  form  of  lectures,  etc., 
and  the  other  in  the  compilation  of  noth¬ 
ing  less  than  a  “heating  encyclopedia.” 
Details  of  this  project  are  given  in  the 
report  of  the  meeting  on  another  page. 
They  indicate  an  advance  movement 
whose  significance  and  importance  will 
only  be  fully  realized  as  the  work  pro¬ 
ceeds. 
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Twenty-Second  Annual  Meeting,  January,  18-20,  1916 


With  evidences  on  every  side  of  in¬ 
creased  strength  and  larger  life,  the 
twenty-second  annual  meeting  of  the 
American  Society  of  Heating  and  Ven¬ 
tilating  Engineers,  held  in  New  York, 
January  18-20,  last,  set  new  records  i^ 
attendance,  in  the  scope  of  its  pro¬ 
gramme  and  in  plans  for  future  activity. 

It  is  safe  to  say  that  no  project 
which  the  society  has  ever  undertaken 
approaches  in  im¬ 
portance  and  ex- 
t  e  n  t  the  plans 
which  were  set  in 
motion  providing 
for  an  educational 
course  for  heating 
engineers  and  sys¬ 
tematic  publicity 
for  the  heating 
engineer  and  his 
work.  This  project, 
which  was  in  the 
hands  of  a  special 
committee,  was  not 
only  endorsed  by 
the  society,  but  was 
made  a  part  of  the 
coming  year’s  work. 

The  plans  as  at 
present  laid  out 
provide  among 
other  things,  for 
the  preparation  of 
a  heating  encyclo¬ 
pedia  to  cover  all 
phases  of  the  art. 

Matter  for  this  en¬ 
cyclopedia  will  be  accumulated  as  op¬ 
portunity  offers,  and  when  sufficient 
matter  is  obtained  it  will  be  gone  over 
and  prepared  for  publication.  It  is  the 
purpose  to  make  the  encyclopedia  so 
complete  and  authoritative  that  it  will 
serve  as  a  standard,  comprehensive 
work  on  heating  and  ventilation  and  also 
provide  a  source  to  which  a  man  can 


come  and  expect  to  find  information  on 
any  branch  of  the  art  in  which  he  may 
be  interested.  Other  plans  of  the  com¬ 
mittee  provide  for  lecture  courses,  to  be 
given,  in  some  cases,  before  the  society’s 
chapters  and  in  other  cases  before  dif¬ 
ferent  organizations,  such  as  men’s  and 
women’s  organizations  in  the  various 
cities. 

It  is  realized  that  there  will  be  con¬ 
siderable  expense 
connected  with  the 
undertaking,  but 
the  possibilities  are 
considered  so  large 
and  important  that 
it  is  thought  it  will 
not  be  difficult  to 
find  ways  and 
means  to  finance 
the  plans. 

Afternoon  Meeting, 
January  18. 
President  D.  D. 
Kimball  called  the 
meeting  to  order 
Tuesday  afternoon 
in  the  Engineering 
Societies’  Building. 
Although  he  did 
not  deliver  a  for¬ 
mal  address,  he 
took  advantage  of 
the  occasion  to 
make  a  few  re¬ 
marks.  The  ad¬ 
vance  of  the  art,  he 
said,  during  the  past 
year  has  been  more  rapid  than  at  any 
other  period.  The  society,  he  added,  is 
growing  to  proportions  unthought  of 
some  years  ago.  The  past  year  had, 
therefore,  been  a  most  encouraging  one 
and  one  of  the  most  gratifying  features 
of  the  work,  said  Mr.  Kimball,  was  the 
wide  and  enthusiastic  participation  of 
the  members  in  the  work.  For  the  first 
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time  the  proceedings  of  the  society  have 
been  printed  up  to  date,  the  delivery  of 
last  year’s  proceedings  having  been 
made  a  few  days  before  the  present 
meeting. 

Secretary  J.  J.  Blackmore  read  the  re¬ 
port  of  the  council  which  showed  that 
for  the  first  time  in  the  history  of  the 
society  the  transactions  up  to  date  have 
been  printed  and  delivered.  The  estab¬ 
lishment  of  the  society’s  journal  has  been 
justified  by  the  success  it  has  been  from 
a  financial  standpoint  as  well  as  adding 
to  the  prestige  of  the  society.  By  means 
of  the  Journal  the  papers  have  been 
placed  before  the  members  well  in  ad¬ 
vance  of  the  meetings. 

The  society’s  assets  now  amount  to 
$11,001,  a  gain  of  nearly  $200  during  the 
year. 

The  net  increase  in  membership,  it 
was  shown,  is  nearly  three  times  that 
of  any  former  year,  the  net  increase  be¬ 
ing  128. 

Applications  for  charters  from  two 
new  chapters  have  recently  been  received, 
one  at  Cleveland,  to  be  known  as  the 
Ohio  Chapter,  and  one  at  Philadelphia, 
to  be  known  as  the  Eastern  Pennsyl¬ 
vania  Chapter. 

secretary’s  report. 

The  secretary’s  report  gave  some  inter¬ 
esting  figures  regarding  the  cost  of  pub¬ 
lishing  the  Journal.  The  receipts  for 
1915  were  $9,256.05  and  the  disburse¬ 
ments  $9,071.33,  leaving  the  surplus  for 
the  year  $184.72. 

The  treasurer’s  report  gave  details  of 
the  receipts  and  disbursements 

FINAL  REPORT  ON  MINIMUM  VENTILATION 
REQUIREMENTS. 

President  Kimball  then  called  for  a 
report  from  the  council  regarding  the 
proposed  minimum  ventilation  require¬ 
ments  for  public  and  semi-public  build¬ 
ings.  Mr.  Frank  T.  Chapman  reported 
for  the  council  that  the  proposed  re¬ 
quirements  submitted  by  last  year’s  com¬ 
mittee  had  undergone  final  revision.  It 
is  a  document  of  some  length  and  will 
be  published  in  full  in  the  April  Journal 
of  the  society.  Copies  in  pamphlet  form 
will  be  available  by  February  1st. 

An  important  report  was  then  pre¬ 
sented  by  M.  W.  Franklin,  chairman  of 


the  educational  and  publicity  committee. 
This  committee  was  one  appointed  at  the 
September,  1915,  meeting  of  the  society, 
to  consider  a  definite  plan  for  providing 
educational  courses  for  heating- and  ven¬ 
tilating  engineers. 

Report  of  Educational  and  Publicity 
Committee. 

Supplementing  the  general  report  of 
this  committee  there  were  sub-commit¬ 
tee  reports  on  scope  of  education,  pub¬ 
licity  and  public  lecture  courses,  ethics 
and  welfare,  and  finance. 

The  committee,  through  M.  W. 
Franklin,  chairman,  reported  that  in 
general  the  engineering  professions  and, 
accordingly,  the  engineers,  have  de¬ 
veloped  as  a  necessary  issue  of  indus¬ 
trial  activities.  There  were  telegraph 
lines,  for  instance,  before  there  were 
electrical  engineers.  Moreover,  the  first 
engineers  were  connected  with  manu¬ 
facturing  concerns.  The  heating  and 
ventilating  profession  is  experiencing 
the  same  process  of  evolution  as  that  of 
the  electrical  engineers.  The  difficulty 
is  that  the  heating  engineer  has  not  yet 
so  far  developed  that  he  is  generally 
known  to  and  appreciated  by  the  lay 
public  as  a  necessary  element  in  the  in¬ 
dustrial  community. 

Starting  on  this  premise,  the  commit¬ 
tee  called  attention  to  the  inadequate 
preparedness  of  many  entrants  into  the 
ranks  of  the  heating  and  ventilating  en¬ 
gineering  profession  and  came  to  the 
conclusion  that  what  is  needed  is  an 
educational  propaganda,  professional 
and  public,  popular  lectures,  and  an  eth¬ 
ical  campaign  of  newspaper  publicity. 
The  committee  also  recommended  the 
preparation  of  a  series  of  text-books 
forming  an  encyclopedia.  This  set  of 
text-books  would  form  the  basis  of  in¬ 
struction  to  be  given  under  the  direction 
of  the  society  chapters.  It  is  even  pro¬ 
posed  that  graded  diplomas  could  be 
given  by  the  society  certifying  as  to  the 
amount  of  work  done  by  the  students. 

A  synopsis  of  the  proposed  educa¬ 
tional  course  divides  the  subject  into 
three  parts:  1,  General;  2,  Heating; 
and  (3)  Ventilation.  Under  “General” 
is  listed  general  introductory,  physics 
and  physiology.  Under  “Heating”  is 
given  “General,”  including  standards 
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for  heating  buildings ;  heat  transmis¬ 
sion  ;  heat  losses ;  combustion,  and  chim¬ 
neys;  then  “methods  of  heating,”  with 
five  sub-headings  covering  furnace 
heating,  radiation,  hot  water,  steam  and 
gas  heating  and  electric  heating.  The 
third  sub-heading  takes  up  pipe  sys¬ 
tems,  return  traps  and  pumps,  pipe  cov¬ 
erings  and  insulation  materials,  and 
various  special  appliances.  The  divis¬ 
ion  on  “Ventilation”  is  divided  into 
nine  sub-headings. 

The  report  was  received  by  the  society 
and  its  consideration  carried  over  to  a 
special  session  Thursday  morning. 

OPERATING  PLANTS  IN  PUBLIC  BUILDINGS. 

A  report  made  up  of  statistics  given 
in  the  reports  furnished  by  the  Treas¬ 
ury  Department  was  made  by  the  com¬ 
mittee  on  operating  costs  of  public  build¬ 
ings,  D.  M.  Quay,  chairman.  The  first 
table  gave  quantities  and  costs  for  operat¬ 
ing  the  several  public  buildings,  while 
the  second  table  showed  the  cubical  con¬ 
tents,  area  in  square  feet,  number  of 
employees  and  the  quantity  of  electricity 
used  for  light  and  power  in  the  same 
buildings. 

A  report  followed  from  a  commit¬ 
tee  on  cost  of  operating,  heating  and 
ventilating  plants  in  hospital  buildings, 
A.  M.  Feldman,  chairman.  Statistics  were 
included  covering  26  separate  items  for 
seven  hospitals,  five  located  in  New 
York,  one  in  Pittsburgh  and  one  in  Buf- 
alo,  N.  Y.  Hospital  A,  in  New  York, 
appeared  to  have  the  most  economical 
plant  and  the  committee  gave  what  it  con¬ 
sidered  to  be  the  contributing  factors 
which  permitted  this  economy.  Mr.  Feld¬ 
man  stated  that  by  mixing  coal  dust  with 
buckwheat  coal  a  great  saving  was  made 
in  one  case  in  the  amount  used,  the  com¬ 
parative  figures  being  1,351  tons  for 
1914,  and  1,274  ton  for  1915,  and  the 
comparative  costs  being  $5,604  and 
$3,971. 

NOMINATING  COMMITTEE. 

The  ballot  for  next  year’s  nominating 
committee  resulted  in  the  election  of 
John  F.  Hale,  W.  H.  Driscoll,  R.  W. 
Pryor,  W.  W.  Macon  and  James  A. 
Donnelly. 

A  number  of  proposed  amendments 
relating  to  the  method  of  electing  mem¬ 


bers,  etc.,  were  also  presented  and  or¬ 
dered  printed  for  mail  ballot 
The  first  of  the  professional  papers 
was  on  “The  Establishment  of  Standard 
Heating  Elements  for  Cooking  appar¬ 
atus,  with  special  reference  to  low  pres¬ 
sure  steam.”  This  paper  was  part  of  a 
report  of  the  joint  educational  commif- 
tee  presented  at  the  1915  meeting  of  the 
National  District  Heating  Association, 
and  was  read  by  President  D.  S.  Boyden, 
of  that  association.  Details  were  given 
of  tests  on  full- jacketed  cast-iron  kettles, 
half-jacketed  cast-iron  kettles,  cast-iron 
kettles  with  submerged  annular  heating 
element  cast  in  the  bottom  of  the  ket¬ 
tle,  dish  warmers,  steam  tables  and  hot 
water  urns. 

Mr.  Boyden  called  attention  to  the 
surprising  lack  of  data  possessed  by 
manufacturers  of  this  type  of  apparatus, 
stating  that  they  had  little  or  no  data 
as  to  efficient  and  economical  operation. 
He  urged  a  wider  adoption  of  steam 
cooking,  especially  in  such  buildings  as 
hospitals  and  similar  institutions  where 
the  time  factor  would  often  permit  the 
use  of  steam  for  cooking. 

The  afternoon  session  closed  with  the 
presentation  of  Prof.  W.  F.  Verner’s 
paper  on  “Cost  of  Opening  Streets  for 
Pipe  Trenches.” 

Cost  of  Removing  and  Replacing  Pave¬ 
ments. 

As  the  tearing  up  of  pavements  in 
city  streets  is  one  of  the  principal  fac¬ 
tors  to  be  considered  in  constructing  a 
distributing  system  for  heating,  the  cost 
per  square  yard,  of  removing  and  re¬ 
placing  the  pavement  is  an  important 
matter.  For  a  sheet  asphalt  on  6-in.  con¬ 
crete,  it  was  shown  that  the  cost  per  lin¬ 
ear  foot  of  trench  was  0.09  cents  for  a 
22-in.  trench,  running  up  from  that  figure 
to  0.15  cents  for  a  41-in.  trench.  The 
same  figures  applied  to  brick  on  6-in. 
concrete.  The  most  expensive  pavement 
to  remove  is  granite  block  on  6-in.  con¬ 
crete,  this  cost  running  from  0.10  cents 
for  a  22-in.  trench  to  0.16  cents  for  a  41- 
in.  trench.  The  cheapest  pavements  to 
remove  are  concrete  block  on  sand,  con¬ 
crete  6  in.,  and  cobblestones  on  sand,  all 
of  which  run  practically  the  same  at  0.03 
cents  for  a  22-in.  trench  and  0.06  cents 
for  a  41 -in.  trench.  Cedar  block  on  6-in. 
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concrete  and  creosoted  block  on  6-m.  con¬ 
crete  come  a  little  below  the  highest 
figures. 

In  the  tables  giving  the  cost  of  repair¬ 
ing  such  pavements,  detailed  figures  are 
given  with  the  different  items  separated. 
The  cost  per  lineal  foot  of  trench  runs 
from  0.17  cents  for  cobblestone  on  sand 
for  a  22-in.  trench  to  0.75  for  creosoted 
block  on  6-in.  concrete.  For  a  41-in. 
trench,  the  cost  varies  from  0.28  cents 
for  cobblestone  on  sand  to  $1.11  on  creo¬ 
soted  block  on  6-in.  concrete. 

Just  before  adjournment  a  vote  was 
taken  on  the  applications  of  Cleveland 
and  Philadelphia  members  for  chapters 
of  the  society,  to  be  known  as  the  Ohio 
Chapter  and  Eastern  Pennsylvania  Chap¬ 
ter,  respectively.  The  applications  were 
granted  by  unanimous  vote. 

Evening  Session,  January  18. 

The  first  business  of  the  evening  ses¬ 
sion  was  the  report  of  the  tellers  on  the 
society  election.  The  new  officers  are  as 
follows ; 

NEW  OFFICERS. 

President,  Harry  M.  Hart,  Chicago; 
Vice-Piesidents,  Frank  T.  Chapman, 
New  York  and  Arthur  K.  Ohmes,  New 
York;  Treasurer,  Homer  Addams,  New 
York ;  Council :  Harry  M.  Hart,  Chicago ; 
Frank  T.  Chapman,  New  York;  Arthur 
K.  Ohmes,  New  York;  Homer  Addams, 
New  York;  D.  D.  Kimball,  New  York; 
Henry  C.  Meyer,  Jr.,  New  York;  Dr.  E. 
V.  Hill,  Chicago;  Frank  Irving  Cooper, 
Boston;  Walter  S.  Timmis,  New  York; 
C.  R.  Bishop,  North  Tonawanda,  N.  Y. ; 
F.  R.  Still,  Detroit,  and  W.  M.  Franklin, 
New  York. 

Samuel  R.  Lewis  opened  the  profes¬ 
sional  session  with  a  paper  on  the  heat¬ 
ing  and  ventilating  plant  of  the  Waite 
High  School  in  Toledo,  O. 

Heating  and  Ventilating  Plant,  Waite  High 
School,  Toledo,  O. 

This  paper  described  the  equipment  of 
the  plant,  with  special  reference  to  the 
experience  gained  in  connection  with  the 
heating  of  some  twenty  Toledo  schools. 
The  heating  and  ventilating  plants  are 
combined,  and  no  direct  radiators  are 
used  except  for  special  rooms.  The 
fresh  air  enters  at  the  second  floor  level. 


where  it  is  tempered  and  then  drawn 
down  about  50  ft.  to  the  two  supply 
fans  and  by  them  forced  through  the 
distributing  ducts.  These  in  general  are 
of  masonry,  about  8  ft.  square  at  the 
beginning.  Space  for  a  future  air  wash¬ 
er  is  provided  near  the  air  intake,  but 
for  the  present  high  pressure  steam  jets, 
automatically  controlled,  are  used  for 
humidifying.  These  are  giving  fairly 
satisfactory  results. 

At  various  locations  convenient  to  the 
vertical  flues,  the  distributing  heating 
radiation  is  placed  in  plenum  chambers, 
and  the  mixing  damper  arranged  so  that 
each  flue  may  receive  hot  or  tempered 
air.  The  plant  may  be  operated  as  a 
gravity  heating  system  when  the  fans  are 
not  in  use.  Also  various  apartments 
may  be  separately  heated  and  ventilated* 
This  is  accomplished  from  the  engine 
room  by  pneumatic  control  from  a  cen¬ 
tral  indicating  switchboard.  The  heat¬ 
ing  cost  for  a  season  was  0.931  cents 
per  1,000  cu.  ft.  of  space  heated,  or  0.76 
lbs.  of  coal  per  cubic  foot  of  space  heated 
per  season. 

In  discussing  the  matter  of  calculating 
the  cubic  contents  of  buildings,  Mr. 
Ehrlich  suggested  the  term  of  “gross  air 
space”  and  “net  air  space,”  the  first 
including  the  total  inside  dimensions  and 
the  latter  the  net  indoor  space. 

In  connection  with  this  paper  a  lively 
discussion  arose  over  so-called  Eastern 
and  Western  practice.  Mr.  Lewis, 
whose  paper,  he  said,  was  an  illustra¬ 
tion  of  Western  practice,  emphasized 
the  value  of  his  arrangement  for  heating 
rooms  with  a  fan  blast  system  delivering 
the  air  first  into  the  plenum  chamber 
and  thence  to  the  various  rooms.  The 
particular  feature,  however,  which  he 
brought  out  was  the  arrangement  by 
which,  when  one  room  came  up  to  tem- 
perature,  the  radiation  for  that  room 
was  not  shut  off  but  served  to  heat  the 
air  for  the  other  rooms.  In  this  way  it 
was  possible,  if  necessary,  to  use  the  en¬ 
tire  radiation  capacity  for  supplying 
heat  to  a  stubborn  room  that  might  at  the 
time  be  difficult  to  heat. 

Mr.  Cassell,  of  the  Philadelphia  Board 
of  Education,  defended  Eastern  prac¬ 
tice  in  using  individual  nests  of  radiat¬ 
ors  at  the  bases  of  the  flues  and  Mr. 
Donnelly  also  expressed  the  view  that 
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the  advantages  claimed  for  Western 
practice  would  be  found  not  to  outweigh 
Eastern  methods. 

J.  F.  Cyphers  presented  a  paper  on 
“Operation  of  Warehouse  Heating  Plant 
of  Merck  &  Co.,  Rahway,  N.  J.” 

Operation  of  Warehouse  Heating  Plant  of 
Merck  &  Company. 

The  buildings  heated  by  the  present 
heating  plant  are  the  main  warehouse,  the 
liquid  building,  the  workshop  building 
and  four  small  sheds.  The  main  ware¬ 
house  is  of  slow-burning  mill  construc¬ 
tion,  120  ft.  wide  by  650  ft.  long,  one 
story  high,  consisting  of  21  saw-tooth 
sections.  The  liquid  building  is  of  fire¬ 
proof  construction  throughout,  of  irregu¬ 
lar  shape,  roughly  60  ft.  x  60  ft.,  one 
story  in  height.  The  workshop  building 
is  of  slow-burning  mill  construction,  ^ 
ft.  wide  by  90  ft.  long,  while  the  four 
sheds  have  about  50  to  100  sq.  ft.  of  ra¬ 
diation  each,  or  a  total  of  600  sq.  ft., 
and  are  heated  only  when  in  use.  The 
total  radiation  in  the  warehouse  is  17,500 
sq.  ft.,  in  the  liquid  building,  1,200  sq.  ft., 
and  in  the  workshop  building,  1,000  sq. 
ft.,  or  a  combined  total  of  20,300  sq.  ft. 
The  boiler  plant  consists  of  three  150- 
H.  P.  horizontal  return  tubular  boilers^ 
forming  one  and  one-half  batteries. 

The  total  operating  cost  for  a  season, 
extending  from  November  to  May  1,  was 
$1,778,  or  0.086  cents  per  square  foot  of 
radiation.  Estimating  repairs,  interest 
and  depreciation  at  $2,400,  the  total  cost 
of  heating  would  be  raised  to  $4,200. 
On  this  basis  the  total  cost  of  heating 
per  square  foot  of  radiation  was  20.3 
cents  per  year.  The  actual  coal  burned 
came  to  31.4  lbs.  per  square  foot  of 
radiation  per  season. 

A  comparison  was  also  made  with  the 
heating  system  that  was  previously  in 
use  at  this  plant,  the  heating  medium 
being  live  steam  reduced  from  a  pres¬ 
sure  of  100  lbs.  gauge.  In  that  case  the 
cost  was  found  to  be  31.7  cents  per  year 
per  square  foot  of  radiation.  Since  in 
either  case  live  steam  had  to  be  used, 
on  account  of  the  extreme  length  of  the 
building,  the  small  difference  in  level 
between  boiler  room  floor  and  warehouse 
floor,  the  large  glass  area  in  each  saw 
tooth,  the  extreme  exposure  on  every 
side,  and  the  constant  temperature  con¬ 


trol  required,  the  author  states  his  be¬ 
lief  that  the  cost  of  operation  of  this 
heating  system  is  exceptionally  low  and 
shows  the  result  of  the  utmost  care. 

S.  Morgan  Bushnell  read  a  paper  on 
“Heating  a  Chicago  Office  Building,’^ 
(This  paper  is  published  on  another  page 
of  this  issue) 

Another  paper  on  operating  costs  was 
one  entitled  “The  Cost  of  Operating 
Heating  Plants,”  by  George  W.  Martin. 

The  Cost  of  Operating  Heating  Plants. 

This  paper  is  an  elaboration  of  one 
presented  on  the  same  subject  before 
the  New  York  Chapter  recently  and 
summarized  in  The  Heating  and  Ven¬ 
tilating  Magazine  for  December,  1915. 
One  of  the  most  interesting  tables  in  the 
paper  shows  the  cost  of  steam  generation 
in  a  number  of  plants.  All  the  plants  are 
largely  for  heating,  hence  the  load  is  sub¬ 
ject  to  all  the  vagaries  of  the  weather. 
These  costs,  which  included  coal,  labor, 
ash  removal,  make-up  water,  electric  cur¬ 
rent  for  blower,  electric  current  for  feed 
pumps,  supplies,  repairs  and  miscellan¬ 
eous  items,  amounted  to  $0,272,  $0,290, 
$0,275,  $0,534,  $0,285  and  $0,279  in  as 
many  buildings.  The  first  figure  given 
was  in  connection  with  a  25-story  office 
building,  occupying  a  plot  of  9,0(X)  sq,  ft. 
The  second  figure  was  for  a  large  12- 
story  loft  building,  containing  about  4,- 
000,000  cu.  ft.  Here  steam  is  used  in 
large  amounts  for  manufacturing 
throughout  the  year.  The  cost  figure  of 
$0,275  was  for  a  new  office  building  25 
stories  high,  with  a  volume  of  6,500,000 
cu.  ft.  No.  4  refers  to  a  loft  building  in 
the  old  commercial  section  of  New  York. 
No.  5  is  for  a  large  department  store  of 
about  15,000,000  cu.  ft.  contents,  while 
No.  6  is  for  a  building  that  receives 
steam  from  a  boiler  plant  750  ft.  distant. 

The  paper  also  discussed  the  cost  of 
heating  buildings,  based  on  the  formulas 
E.  F.  Tweedy  of  the  New  York  Edison 
Co.,  and  of  D.  S.  Boyden,  of  the  Edison 
Illuminating  Co.,  of  Boston.  The  author 
stated  that  the  Boyden  formula  has  an 
advantage  in  that  it  takes  into  consid¬ 
eration  a  difference  in  the  operating  con¬ 
ditions  in  the  various  buildings.  Experi¬ 
ence  is  necessary,  however,  in  the  use  of 
either  formula. 
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Morning  Session,  January  19. 

The  first  paper  Wednesday  morning 
was  on  “Air  Leakage  Through  Win¬ 
dows,”  by  Stephen  C.  Voorhees  and 
Henry  C.  Meyer,  Jr. 

Window  Leakage. 

The  fact  that  few  data  were  at  hand 
regarding  the  leakage  of  air  around  hol¬ 
low-metal  windows  was  responsible  for 
the  investigations  described  in  this  paper. 
The  tests,  however,  were  made  to  in¬ 
clude  various  types  of  windows;  they 
covered  a  period  of  twelve  months.  One 
interesting  discovery  made  was  that 
there  was  a  considerable  leakage  else¬ 
where  than  through  the  cracks  between 
the  sash  and  frame  and  between  the 
meeting  rails.  It  was  found  that  the 
air  came  through  the  puttied’  joints  of 
the  glass  and  through  the  connections  of 
the  muntin  bars  and  through  the  joints 
of  the  frame.  Every  window,  therefore, 
was  tested  to  determine  the  two  classes 
of  leakage:  (1)  sash  perimeter,  and  (2) 
elsewhere  leakage.  The  paper  includes 
charts  giving  the  results  of  these  tests, 
with  a  description  of  the  apparatus  used. 
The  figures  for  the  hollow  metal  win¬ 
dows,  without  weather  strips,  were  found 
to  be  quite  high.  For  instance,  at  a 
differential  pressure  of  1  in.  of  water  the 
leakage  through  some  of  the  hollow 
metal  windows  amounted  to  about  10.5 
cu.  ft.  per  minute,  and  1.2  cu.  ft.  with 
the  weather  stripped  wooden  window,  or 
nearly  nine  times  as  much. 

As  the  following  paper  was  on  a  sim¬ 
ilar  subject  it  was  presented  before  the 
opening  of  the  discussion.  The  paper 
was  a  report  on  the  establishment  of  a 
standard  coefficient  for  heat  losses  af¬ 
fected  by  wind  movement,  made  by  H. 
W.  Whitten  and  R,  C.  March  and  first 
presented  at  the  last  annual  meeting  of 
the  National  District  Heating  Associa¬ 
tion. 

The  report  embraced  a  study  of  the 
records  of  the  Public  Service  Company 
of  Northern  Illinois  for  the  previous 
two  years  by  which  it  was  shown  that 
where  the  outdoor  temperature  ranges 
from  40°  to  70®  F.,  the  wind  effect  is 
not  of  great  importance.  Below  40® 
it  has  a  steadily  increasing  value.  For 
instance,  between  50°  and  40®  outdoor 
temperature,  a  wind  velocity  of  one  mile 


per  hour  is  equal  to  0.75®  drop.  For  an 
outdoor  temperature  between  10°  and 
zero,  a  wind  velocity  of  one  mile  per 
hour  is  equal  to  1.3®  drop. 

Mr.  Davis,  in  discussing  this  report, 
considered  that  the  figures  for  the  equiv¬ 
alent  degree  drop  as  affected  by  wind 
movement,  were  higher  than  those  that 
would  actually  be  found.  He  also  brought 
out  the  point  that  it  was  hardly  prac¬ 
ticable  to  take  mileage  and  temperature, 
add  them  together  and  use  them  as  a 
factor. 

Reginald  Pelham  Bolton  also  dis¬ 
cussed  the  paper,  supporting  the  latter 
point,  made  by  Mr.  Davis. 

F.  I.  Cooper  stated  that  in  installing 
the  window  frames  the  staff  beads  should 
be  removed  and  the  joint  packed  before 
the  staff  beads  were  again  attached.  This, 
he  said,  was  easy  to  include  in  the  speci¬ 
fications,  but  difficult  to  have  the  archi¬ 
tect  accept,  because  the  staff  beads  are 
usually  so  securely  fastened  to  the  frame 
that  their  removal  damages  the  beads. 

Mr.  Donnelly  suggested  that  while 
the  society  could  probably  not  compile 
a  standard  set  of  specifications,  still  it 
would  be  possible  to  adopt  certain  stand- 
dard  clauses  and  that  one  on  the  proper 
'  amount  of  air  leakage  through  a  given 
window  could  be  drawn  up  by  the  so¬ 
ciety. 

Mr.  Voorhees  said  that  hollow  win¬ 
dow  manufacturers  are  fully  alive  to  the 
need  of  tighter  hollow  metal  windows 
and  are  anxious  to  co-operate  with  heat¬ 
ing  engineers  in  this  direction. 

The  paper  on  “Tests  on  the  Recircu¬ 
lation  of  Washed  Air,”  by  G.  L.  Larson, 
was  presented  by  Arthur  K.  Ohmes. 

Tests  on  the  Recirculation  of  Washed  Air. 

The  tests  described  in  this  paper  were 
made  in  the  Wisconsin  High  School. 
This  building  is  heated  with  8,530  sq.  ft. 
of  direct  radiation,  with  the  addition  of 
516  sq.  ft.  of  indirect  radiation  placed 
between  the  washer  and  the  fan.  The 
system  is  of  the  one-pipe,  direct  steam 
throughout.  A  fan  blast  system  of  ven¬ 
tilation  is  used,  with  vent  ducts  which 
carry  the  air  back  to  the  fan  through 
an  air  washer  and  indirect  radiators. 
Provision  is  made  for  admitting  outside 
air  when  necessary.  The  best  material 
for  tracing  indoor  air  currents  was 
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found  to  be  very  light  streamers  of  silk 
floss. 

Considerable  difficulty  was  experienced 
in  getting  the  true  volume  of  air  enter¬ 
ing  the  rooms.  Velocity  measurements 
were  taken  in  all  rooms,  the  registers 
being  removed  for  the  purpose. 

When  using  recirculated  water  the  un¬ 
expected  result  was  obtained  in  that  the 
washer  supplied  bacteria  to  the  air  in¬ 
stead  of  removing  them,  and,  even  when 
using  fresh  water  continuously,  it  did 
not  show  any  marked  efficiency  as  a 
bacteria  remover.  These  results  are  di¬ 
rectly  contrary  to  those  obtained  at  the 
International  Y.  M.  C.  A.  College,  in 
Springfield,  Mass. 

The  author’s  conclusions  are : 

1.  The  tests  show  that  it  is  both  un¬ 
necessary  and  uneconomical  to  supply 
large  volumes  of  air  to  obtain  good  ven¬ 
tilation. 

2.  That  15  cu.  ft.  of  air  per  student 
would  be  ample,  providing  it  enters  the 
room  at  a  fairly  high  velocity  and  car¬ 
ries  the  proper  amount  of  moisture. 

3.  With  humidity  ranging  from  50  to 
70%,  the  occupants  of  the  rooms  are 
perfectly  comfortable  at  a  temperature  of 
65®  F.,  or  even  less. 

4.  With  humidity  of  about  60%,  the 
air  can  enter  the  rooms  at  a  tempera¬ 
ture  of  60®  without  creating  any  dis¬ 
comfort;  in  fact,  it  seems  to  give  life  to 
the  air  and  aids  in  the  efficiency  of  ven¬ 
tilation. 

5.  Carbon  dioxide  content  as  high  as 
20  parts  in  10,000  does  not  have  a  bad 
effect  upon  the  ventilation. 

6.  Ventilation  by  recirculation  is  both 
efficient  and  economical.  At  the  end 
of  a  year’s  run,  the  teachers  are  almost 
unanimous  in  their  praise  of  the  system. 

7.  With  a  recirculating  system  such  as 
this,  it  requires  from  40  to  50%  less 
steam  to  heat  the  building  while  the  fan 
is  in  operation  than  would  be  required 
if  the  air  was  drawn  from  outdoors  for 
the  same  length  of  time. 

8.  Air  movement  keeps  the  tempera¬ 
ture  uniform  in  various  parts  of  the 

•  room  and  decreases  the  amount  of  steam 
required  for  heating.  The  tests  show  a 
minimum  saving  of  about  8%,  due  to  this 
air  movement,  and  this  would  be  true 
whether  the  system  is  a  recirculating 
one  or  otherwise. 

9.  The  air  washer  absorbs  a  consider¬ 


able  amount  of  the  carbon  dioxide  con¬ 
tained  in  the  air  passing  through  it. 

10.  The  air  washer  is  apparently 
quite  efficient  as  a  dust  remover,  but  it 
does  not  remove  bacteria  from  the  air 
when  the  washer  water  is  recirculated. 
The  tests  show  that  it  actually  supplies 
bacteria  to  the  air  under  such  condi¬ 
tions. 

11.  In  spite  of  the  poor  showing  of 
the  washer,  the  air  entering  the  rooms 
carries  no  more  bacteria  than  outside 
air  when  the  relative  velocities  in  which 
the  plates  were  exposed  is  taken  into 
account. 

Mr  Palmer  brought  out  the  point  that 
his  own  investigations  showed  that  air 
washers  do  not  remove  odors,  but  that 
on  the  contrary,  odors  are  more  notice¬ 
able  with  high  humidity. 

Afternoon  Session,  January  18. 

At  the  opening  of  the  Wednesday  af¬ 
ternoon  session  Arthur  K.  Ohmes  pre¬ 
sented  a  paper  describing  the  Testing  In¬ 
stitute  for  Heating  and  Ventilating  Ap¬ 
pliances,  at  the  Berlin  University. 

i^erlin  University  Testing  Institute. 

This  paper  contained  an  interesting 
account  of  the  Testing  Institute  for 
heating  and  ventilating  appliances  at  the 
Berlin  University,  Germany.  The  in¬ 
stitute  is  devoted  solely  to  the  advance¬ 
ment  of  the  art  of  heating  and  ventilat¬ 
ing.  While  the  testing  of  all  kinds  of 
heating  and  ventilating  appliances  is  one 
of  the  main  functions  of  the  institute, 
the  purpose  is  also  to  further  the  scien¬ 
tific  education  of  heating  and  ventilating 
engineer  and  to  teach  the  future  archi¬ 
tects  the  fundamental  principles  of  heat¬ 
ing  and  ventilation.  There  is  also  ex¬ 
tensive  research  work  done  at  the  insti¬ 
tute,  with  important  results,  some  of 
which  were  reviewed  by  the  author. 

The  institute  was  started  about  20 
years  ago  through  the  efforts  of  the  late 
Professor  Rietschel  and  at  present  oc¬ 
cupies  a  building  400  ft.  long,  with  ten 
testing  rooms,  a  museum  and  lecture 
room. 

Being  recognized  by  the  entire  heating 
industry  of  Germany  as  a  national  in¬ 
stitution,  the  seal  of  the  institute  may 
well  “make”  or  “break”  the  successful 
sale  of  any  article.  For  this  reason  many 
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unworthy  articles  coming  on  the  market 
are  kept  off. 

The  author  mentioned  briefly  some  of 
the  principal  researches  conducted  by 
the  institute,  the  results  of  which  are 
published  in  a  series  of  pamphlets.  The 
cost  of  the  pamphlets  is  quite  low.  Only 
our  own  government’s  publications,  such 
as  those  of  the  Bureau  of  Mines,  can  be 
compared  with  them  in  cheapness  and 
quality. 

In  discussing  the  paper  Albert  A. 
Cary  contrasted  European  and  Ameri- 


PROF.  BRABBEE’S  METHOD  OF  TESTING 
BUILDING  MATERIALS  FOR  HEAT 
TRANSMISSION  AND  AIR 
LEAKAGE. 

can  methods  and  called  attention  to  the 
intensive  spirit  shown  by  the  young  en¬ 
gineers  with  whom  he  came  in  contact 
in  France,  Belgium  and  Germany.  For 
instance,  he  said,  they  were  keenly  in¬ 
terested  in  the  American  instruments  he 
took  with  him  and  were  keen  to  know, 
not  only  the  details  of  their  construction, 
but  the  theories  employed  in  their  de¬ 
sign.  He  expected  that  one  of  the  im¬ 
mediate  effects  of  the  European  war 
would  be  to  quicken  American  engineers 
to  a  greater  efficiency  and  application. 

In  commenting  on  his  paper  Mr, 
Ohmes  stated  that  while  the  matter  of 
heat  transmission  coefficients  was  as  far 
from  being  definitely  determined  in  Ger¬ 
many  as  in  the  United  States,  the  Ger¬ 
mans  have  one  advantage  in  that  the  co¬ 
efficients  now  in  use  are  backed  by  the 
government  so  that  a  heating  contractor 
cannot  be  sued  for  supplying  insufficient 
radiation  if  he  has  used  the  so-called 
standard  coefficients.  The  deficiency  in 


such  a  case  would  come  under  the  head 
of  improper  building  construction. 

A.  M.  Feldman  urged  the  appoint¬ 
ment  of  a  committee  to  devise  ways  and 
means  for  establishing  a  similar  testing 
station  in  this  country. 

Prof.  Allen  told  of  experiments  he 
was  now  conducting  at  the  University 
of  Michigan  which  gave  considerably 
higher  coefficients  than  those  in  general 
use  for  heat  losses  through  building  ma¬ 
terials.  He  stated  that  it  took  two  years 
to  calibrate  the  testing  box.  The  re¬ 
sults,  he  said,  were  so  different  from 
those  of  previous  tests  that  further  ef¬ 
forts  would  be  made  to  verify  them  be¬ 
fore  they  were  published. 

It  was  voted  to  appoint  a  committee 
to  take  up  the  matter  further,  as  sug¬ 
gested  by  Mr.  Feldman. 

The  next  paper  was  one  on  “Heating 
and  Ventilating  Plant  of  the  Equitable 
Building,  New  York.” 

Heating  and  Ventilating  Plant,  Equitable 
Building. 

Details  are  included  of  the  equipment 
of  this  structure,  the  largest  office  build¬ 
ing  in  the  world.  It  has  a  total  air  space 
of  26,000,000  cu.  ft.  It  is  heated  by  di¬ 
rect  steam  radiation,  with  a  vacuum  re¬ 
turn  line  system,  using  exhaust  steam 
from  the  engines,  supplemented  by  live 
steam  passing  through  a  reducing  valv»^, 
A  24-in.  main  starting  at  the  ceiling  of 
the  36th  floor  distributes  steam  to  the 
various  risers  in  the  usual  manner.  The 
floors  above  the  36th  are  supplied  by 
short  up-feed  risers  connected  to  the 
main,  and  the  floors  from  the  2nd  to 
the  36th  are  supplied  by  down-feed  ris¬ 
ers,  which  generally  start  at  5-in.  diame¬ 
ter  and  reduce  to  a  minimum  of  2-in. 
at  the  bottom.  These  risers  are  pro¬ 
vided  with  expansion  loops  at  four  dif¬ 
ferent  levels. 

The  return  risers  start  at  ^-in.  in  size 
at  the  top  and  increase  to  a  maximum  of 
2l4-in.  at  the  bottom.  These  risers  are 
also  provided  with  expansion  loops. 

Some  idea  of  the  inmensity  of  the 
job  may  be  gained  from  the  fact  that 
in  the  risers  there  are  61,000  ft.  of 
pipe  and  5.000  fittings  and  in  the  radiator 
branches  there  are  45,000  ft.  of  pipe  and 
30,000  fittings.  There  are  5,000  radia¬ 
tors  throughout  the  building,  aggregating 
150,000  sq.  ft.  of  surface. 
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The  first  floor  is  heated  by  means  of  a 
separate  up-feed  system,  with  separate 
supply  and  return  mains,  in  order  that 
the  entire  floor  may  be  controlled  inde¬ 
pendently  of  the  balance  of  the  building. 

Twelve  supply  fans  furnish  air  to  the 
portion  of  the  building  below  grade, 
while  one  fan  is  used  to  heat  the  main 
entrance  and  four  fans  supply  air  to  the 
Bankers’  Club,  on  the  38th  floor.  Six¬ 
teen  exhaust  fans  are  also  included.  In 
addition  to  the  use  of  cheese  cloth  filters 
for  the  boiler  room,  etc.,  there  are  eight 
Acme  air  washers  for  purifying  the  air 
supply  to  other  portions  of  the  building. 

The  plant  is  now  experiencing  its  first 
heating  season  and  no  operating  cost  data 
are  as  yet  available. 

In  answer  to  a  question  Mr.  Driscoll 
stated  that  the  type  of  windows  to  be 
used  was  changed  after  the  heating  plans 
had  been  laid  out.  He  said  that  an  ad¬ 
ditional  allowance  of  radiation  had  been 
made  on  the  upper  floors  on  the  original 
plans  and  this  allowance  had  been  made 
in  the  installation. 

Prof.  John  R.  Allen  presented  a  paper 
on  “Heat  Analysis  of  a  Hot-Air  Fur¬ 
nace.” 

Heat  Analysis  of  a  Hot  Air  Furnace. 

In  this  paper  are  given  the  results  of 
tests  made  to  determine  the  distribution 
of  heat  in  a  hot  air  furnace  and  to  find  the 
constant  of  heat  transmission  for  the  heat¬ 
ing  surfaces.  The  air  quantities  supplied 
by  the  furnace  were  measured  by  an 
anemometer  in  the  center  of  each  pipe  at 
the  top.  There  were  also  recording  ther¬ 
mometers  to  give  the  temperature  of  the 
outlet  air.  The  humidity  of  the  air  was 
found  by  using  a  stationary  wet  and  dry 
bulb  thermometer  at  the  exit.  Other 
records  included  the  temperature  of  the 
gases  over  the  fire,  the  pyrometer  used 
for  this  purpose  having  a  couple  protect¬ 
ed  from  direct  radiation  by  inserting  it 
in  a  bowl  of  a  porcelain  cup,  well  lined 
with  asbestos.  The  temperature  in  the 
top  of  the  flues  was  also  measured  with 
a  pyrometer  and  in  the  furnace  radiator 
a  high-readinsr  n.ercury  thermometer  was 
used,  placed  in  mercury  wells.  In  the 
breeching  casing  the  recording  thermome¬ 
ter  was  checked  with  a  mercury  ther¬ 
mometer  inserted  in  a  mercury  well. 
There  was  also  a  CO,  recorder,  a  record¬ 
ing  draft  gauge  and  platform  scales. 


Two  series  of  tests  were  run,  one  with 
mixed  nut  and  anthracite  and  the  other 
with  gas  coke.  Results  are  given  of  six 
successful  tests,  showing  that  the  eflfi- 
cincy  of  this  hot  air  furnace  to  be  high. 
The  combustion  was  good,  equalling  that 
of  the  modern  cast-iron  steam  boiler,  and 
the  temperature  of  the  stack  gases  was 
not  unduly  high.  The  co-efficient  of  heat 
transmission  as  found  from  these  tests  is 
lower  than  that  obtained  in  cast-iron 
house  heating  boilers.  This  is  only  an 
apparent  constant,  as  it  is  impossible  to 
determine  the  quantity  of  heat  received  by 
the  surfaces  from  the  direct  radiation  of 
heat  from  the  fire. 

Frank  N.  Speller  then  presented  a  pa¬ 
per  on  “The  Prevention  of  Corrosion 
in  Pipe.”  This  paper  supplemented 
other  papers  by  the  same  author  on  the 
relative  corrosion  of  steel  and  wrought 
iron  pipe.  He  said  there  had  been  a 
great  deal  of  discussion  of  the  matter  of 
corrosion,  but  little  had  been  said  about 
prevention  methods. 

The  conclusions  reached  in  the  paper 
were  that  it  appears  from  present  ex¬ 
perience  that  developments  in  the  metal¬ 
lurgy  and  manufacture  of  steel  pipe 
promise  to  add  50  per  cent,  or  perhaps 
100  per  cent,  to  the  life  of  pipe  com¬ 
pared  with  the  service  obtained  under 
like  conditions  ten  or  twelve  years  ago. 
It  is  possible  to  predict  that  de-aeration 
of  the  water  through  the  use  of  plants 
designed  with  this  end  in  view  should 
at  moderate  expense  increase  the  life  of 
some  piping  systems  four  or  five  times. 
Mr.  Speller  accompanied  his  paper  with 
a  number  of  lantern  slides  illustrating  in 
greater  detail  the  points  brought  up  in 
his  paper,  including  typical  installations. 

Morning  Session,  January  20. 

This  was  a  special  session,  not  on  the 
regular  programme,  for  the  purpose  of 
considering  the  proposed  plan  to  com¬ 
mit  the  society  to  a  project  of  education 
and  publicity,  including  the  preparation 
of  lecture  course  and  the  publication  of 
a  society  text-book,  which  will  consti¬ 
tute  a  heating  and  ventilating  encyclo¬ 
pedia. 

M.  W.  Franklin,  chairman  of  the  com¬ 
mittee  having  this  matter  in  charge,  re¬ 
viewed  the  rise  of  the  engineering  pro¬ 
fession,  stating  that  civil,  mechanical, 
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electric,  mining  and  chemical  engineers 
are  now  on  an  equal  plan  with  the  law¬ 
yer,  doctor  and  men  of  similar  profes¬ 
sions. 

He  also  pointed  out  that  natural  evo¬ 
lution  is  slow  and  that  the  choice  was 
before  the  society  of  taking  effective 
steps  now  to  make  the  heating  art  one 
of  the  recognized  learned  professions, 
or  to  let  it  reach  that  plane  by  natural 
growth.  In  either  event,  he  said,  he 
foresaw  such  an  evolution. 

At  the  same  time  it  was  highly  desir¬ 
able,  he  said,  that  the  profession  have 
some  guides  which  might  serve  as  gen¬ 
eral  standards  in  the  way  of  engineering 
data.  In  other  words,  while  it  was  not 
possible  to  say  the  last  word  in  heating 
and  ventilating  engineering  it  was  feas¬ 
ible  to  say  the  first  word. 

Professors  Kent,  Allen  and  Carpenter 
all  spoke  in  favor  of  the  plan.  Professor 
Kent  estimated  that  the  cost  of  a  compre¬ 
hensive  text-book  would  run  up  to  $20,- 
000.  Prof.  Carpenter  referred  to  the  ac¬ 
tivities  of  the  automobile  manufacturers 
and  stated  that  they  started  out  to  com¬ 
pile  a  text-book,  and  while  the  plans 
were  not  carried  out  exactly  as  planned, 
it  did  result  in  the  development  of 
standards  as  to  parts  and  accessories  that 
have  proved  most  valuable  to  the  auto¬ 


mobile  trade. 

Dr.  E.  V.  Hill,  head  of  the  ventila¬ 
tion  division  of  the  Chicago  Department 
of  Ventilation,  urged  the  appointment  of 
an  editor-in-chief  to  have  charge  of  a  so¬ 
ciety  text-book,  to  be  employed  by  the 
society,  and  to  devote  his  whole  time  to 
the  project. 

It  was  finally  voted  to  adopt  the  re¬ 
port  of  the  committee  and  continue  same 
to  work  in  co-operation  with  the  coun¬ 
cil  of  the  society  towards  the  furtherance 
of  the  general  plan,  as  outlined  in  the 
report.  '  ’ ! 


Afternoon  Session,  January  20. 

A  paper  by  Secretary  J.  J.  Blackmore 
opened  the  Thursday  afternoon  session 
with  a  paper  entitled  “Can  We  Standard¬ 
ize  the  Requirements  of  Ventilation?*’ 

Can  We  Standardize  the  Requirements  for 
Ventilation? 


Mr.  Blackmore  has  here  assembled  a 
comprehensive  and  very  readable  sum¬ 


mary  of  present-day  thought  on  the  sub¬ 
ject  of  ventilation,  with  special  reference 
to  the  developments  of  the  last  few  years. 
All  of  the  important  theories  that  have 
come  up  recently  are  included,  and  the 
conclusion  is  reached  that  a  thorough  dif¬ 
fusion  and  a  constant  movement  of  the 
air  in  the  rooms  of  our  buildings  is  the 
most  important  factor  in  the  production 
of  good  ventilation,  and  that  if  the  loca¬ 
tion  of  the  fresh  air  inlets  by  which  fresh 
air  is  delivered  to  rooms  is  such  that  the 
current  does  not  reach  every  part  of  the 
room,  such  rooms  should  be  provided  with 
desk  fans,  or  fans  of  some  other  type,  so 
placed  that  they  will  insure  absolute  dif¬ 
fusion  and  continuous  movement  of  the 
fresh  air  to  all  parts  of  the  room. 

In  connection  with  a  study  of  the  out¬ 
door  relative  humidity  conditions,  the  au¬ 
thor  presents  tables  covering  the  records  . 
for  the  year  1914  in  four  cities,  three  of 
which  are  widely  separated.  The  Chicago 
figures,  for  instance,  showed  that  the  high¬ 
est  mean  relative  humidity  for  the  win¬ 
ter  was  81  per  cent,  and  the  lowest  54 
per  cent.  In  Burlington,  Vt.,  the  highest 
was  83  per  cent,  and  the  lowest  58  per 
cent.-  In  Springfield,  Ill.,  the  highest  was 
87  per  cent,  and  the  lowest  54  per  cent., 
while  in  Fresno,  Cal.,  the  highest  was 
92  per  cent,  and  the  lowest  33  per  cent. 
The  varying  times  at  which  these  high 
and  lows  occurred  led  the  author  to  state 
that,  while  we  should  have  no  trouble  in 
ascertaining  what  is  the  best  relative  hu¬ 
midity,  the  figures  show  that  we  are  ac¬ 
customed  to  considerable  fluctuations.  He 
adds  that  it  is  probably  in  respect  to  hu¬ 
midity  that  we  have  gone  to  extremes  in 
producing  artificial  conditions,  greatly  to 
the  detriment  of  our  physical  welfare. 

Dr.  E.  V.  Hill,  in  opening  the  discus¬ 
sion,  submitted  a  set  of  standards  for 
ventilation  in  actual  use  by  the  Chicago 
division  of  ventilation.  These  were :  Air 
supply,  30  cu.  ft.  per  minute  per  per- 
.son;  air  movement,  2j4  ft.  per  second; 
parts  of  CO2  in  10,000,  8  parts ;  temoera- 
ture,  degrees  F.,  68;  relative  humidity, 
42  per  cent. ;  dust  count,  100,000  particles 
per  cubic  centimeter;  bacteria,  12  colon¬ 
ies  per  plate. 

A  paper  was  then  presented  on  “Ven¬ 
tilation  of  Homes,”  by  the  Chicago  Com¬ 
mission  on  Ventilation. 
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Ventilation  of  Living  QnartexB.  12.  An  open  shaft,  like  a  large  chim- 


The  ideas  brought  out  in  this  paper  are 
based  on  the  proposition  that  the  condi¬ 
tions  of  a  spring  day  outdoors,  with  sun¬ 
shine  and  a  cool  breeze,  should  be  ap¬ 
proximated  as  nearly  as  possible  indoors. 
Studies  are  included  of  the  air  currents  in 
foul  residences.  Drawings  of  the  houses 
are  given,  showing  the  air  currents  and 
setting  forth  the  pertinent  temperature, 
moisture  and  wind  conditions,  both  in¬ 
doors  and  out.  The  air  currents  were 
traced  by  watching  smoke  from  burning 
Chinese  punk  placed  in  various  parts  of 
the  rooms  and  in  the  different  openings 
and  also  by  the  use  of  fine  ravelings  of 
silk  floss. 

Following  are  the  conclusions  reached : 

1.  The  effect  of  the  direction  of  the 
wind  outside  is  very  much  influenced  in 
its  relation  to  the  currents  inside  of  a 
house  by  the  local  conditions  of  the  adja¬ 
cent  buildings  and  obstructions  and  by 
the  house  itself. 

2.  Air  currents  as  a  general  rule  seek 
the  easiest  way  in  and  out  of  a  house. 

3.  The  more  inlets  there  are  open  on 
the  side  facing  the  wind  the  better  the 
ventilation,  provided  there  are  openings 
on  the  leeward  side. 

4.  Adequately  to  ventilate  a  home  re¬ 
quires  sufficient  inlet  and  outlet  open- 
ings. 

5.  The  efficiency  of  ventilation  in¬ 
creases  with  any  increase  in  the  differ¬ 
ence  between  the  temperatures  indoors 
and  outdoors. 

6.  Better  results  are  usually  possible 
when  ventilating  the  entire  house  than 
when  ventilating  only  one  room. 

7.  Proper  distribution  of  fresh  air  is 
more  difficult  to  attain  than  proper  vol¬ 
ume.  Part  of  a  room  may  receive  good 
ventilation,  while  other  parts  are  stag¬ 
nant. 

8.  Furniture  exerts  a  material  influence 
on  air  currents,  and  conditions  may  be 
improved  by  intelligent  placing  of  the 
furniture. 

9.  Eddies  tend  to  form  wherever  the 
air  currents  are  blocked. 

10.  The  distribution  of  the  air  is  best 
obtained  by  proper  distribution  of  the 
inlets  and  outlets. 

11.  An  open  stairway  tends  to  cause  a 
current  of  air  to  rise  through  it,  even 
though  the  windows  may  be  closed. 


ney  centrally  placed,  would  assist  mate¬ 
rially  in  ventilating  a  house. 

The  commission  comes  out  as  a  strong 
advocate  of  the  use  of  electric  fans  in 
households,  not  only  to  create  currents 
of  air  in  the  directions  desired,  but  for 
u^  in  blowing  air  over  radiators  to  in¬ 
crease  the  amount  of  heat  given  off.  Ar¬ 
tificial  moisture  introduction  is  also  rec¬ 
ommended,  either  through  the  use  of 
water  pans  or,  where  steam  heating  is 
installed,  through  the  admission  of  steam 
direct  to  the  air. 

It  was  explained  by  Mr.  Lewis  that  the 
houses  in  which  the  tests  were  made  had 
all  the  windows  wide  open  during  the 
tests.  The  tests  were  made  in  the  sum¬ 
mer  time. 

The  concluding  paper  was  “An  Outline 
of  the  Activities  of  the  New  York  State 
Commission  on  Ventilation  for  the  Year 
1915.”  During  the  past  year  certain  of 
the  studies  on  temperature  and  stale  air 
have  been  repeated.  In  addition  to  this, 
studies  have  been  made  on  (1)  the  rela¬ 
tion  of  heat  and  cold  to  respiratory  ef- 
ects,  (2)  the  influence  of  humidity  on 
comfort  and  mental  work,  (3)  methods 
of  determining  the  dust  content  of  air, 
(4)  the  comparative  effects  of  different 
types  of  natural  and  mechanical  ventila¬ 
tion  on  comfort,  mental  efficiency  and 
physical  condition,  (5)  the  course  taken 
by  air  currents  in  a  fan  ventilated  room. 
As  much  of  the  work  is  being  reported 
for  verification,  no  broad  conclusions 
were  presented. 

Frank  T.  Chapman  opened  the  dis¬ 
cussion  and  proposed  a  resolution  ex¬ 
pressing  the  appreciation  of  the  society 
to  the  New  York  State  Commission  on 
Ventilation  for  the  account  of  its  work 
and  also  its  gratification  to  have  it 
brought  out  that  the  accepted  ventila¬ 
tion  standards  are  confirmed  from  a  phy¬ 
sical  standpoint,  as  well  as  from  a  purity 
standpoint. 

Mr.  Chapman  called  special  attention 
to  the  suggestion  brought  out  in  the  pa¬ 
per  that  square  feet  of  floor  space  per 
100  lbs.  of  flesh  is  a  much  more  instruc¬ 
tive  figure  than  square  feet  of  floor  space 
per  person.  Heat  and  respired  air  out¬ 
put  vary  closely  with  a  person's  weight. 
The  average  child  of  the  first  grade,  it 
was  stated  in  the  report,  weighs  49  lbs.. 
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whereas  eighth  grade  pupils  weigh  100 
lbs.  Dr.  E.  V.  Hill  also  endorsed  this 
method  of  figuring  requirements  and  re¬ 
sults. 

The  new  president,  Harry  M.  Hart, 
was  then  installed  by  the  retiring  presi¬ 
dent,  D.  D.  Kimball.  President  Hart 
called  Vice-Presidents  Frank  T.  Chap¬ 
man  and  Arthur  K.  Ohmes  to  the  ros¬ 
trum  and  each  acknowledged  the  honor 
done  them  and  their  interest  in  the  so¬ 
ciety’s  progress.  Treasurer  Homer  Ad- 
dams  and  the  council  members  present 
were  also  duly  installed. 

The  meeting  then  adjourned. 


innocent-looking  toast,  “Loyalty  to  the  So¬ 
ciety  Personified.”  Mr.  Seward  spoke  first 
of  the  necessity  of  members  being  prepared 
to  do  their  duty  in  the  society  and  then  he 
declared  that  the  society  had  a  type  of  a 
man  who  was  not  only  so  prepared,  but 
who  had  for  many  years  furnished  an  ex¬ 
ample  as  an  effective  worker. 

As  he  mentioned  the  name  of  “Frank 
Chew,”  the  diners  burst  into  applause  which 


Heating  Engineers’  Dinner. 

Following  the  custom  established  last 
year,  the  annual  banquet  of  the  heating 
engineers’  society  took  the  form  of  a  din¬ 
ner  dance.  It  was  held  in  the  Belvidere 
Room  of  the  Hotel  Astor  on  Wednesday 
evening,  the  second  day  of  the  meeting, 
and  was  attended  by  some  175  guests.  The 
diners  were  seated  at  individual  tables,  a 
space  for  dancing  being  left  in  the  center 
of  the  room. 

Most  of  the  guests  were  primed  for  the 
surprise  presentation  which  had  been  ar¬ 
ranged  in  honor  of  Frank  K.  Chew,  long 
an  active  member  of  the  society,  which 
was  to  take  the  form  of  a  loving  cup,  a 
bound  volume  of  testimonial  letters  and  a 
set  of  the  new  edition  of  the  Encyclopedia 
Britannica. 

Before  this  happened,  however,  the  pro¬ 
gram  called  for  a  toast  to  “The  Old  Year,” 
which  was  responded  to  by  President  D. 
D.  Kimball,  who  also  acted  as  toastmaster 
Mr.  Kimball  said  the  spirit  of  co-operation 
shown  by  the  members  was  the  most  im¬ 
portant  item  of  the  old  year  and  he  re¬ 
ferred  to  the  way  this  was  shown  in  the 
work  of  the  various  committees. 

He  then  called  upon  the  president-elect, 
H.  M.  Hart,  who  spoke  to  the  toast,  “The 
New  Year.”  Mr.  Hart  said  the  standard 
set  by  the  retiring  administration  would 
be  hard  to  maintain.  The  society  had  had 
a  wonderful  year  of  activity,  but  the  vari¬ 
ous  projects  were  so  well  advanced  that 
there  was  the  highest  encouragement  in  the 
outlook  for  his  term  of  office.  He  reminded 
his  hearers  that  the  society  is  for  the  bene¬ 
fit  of  the  members,  and  not  the  members 
for  the  benefit  of  the  society,  and  it  was 
essential  that  it  be  conducted  for  the 
greatest  good  of  the  members. 

To  Percival  H.  Seward  had  been  assigned 
the  duty  of  making  the  surprise  presenta¬ 
tion  to  Mr.  Chew.  His  subject  was  the 


LOVING  CUP  PRESENTED 
TO  FRANK  K.  CHEW. 


was  only  equalled  by  their  appreciation  of 
the  surprise  evident  on  the  part  of  Mr. 
Chew. 

The  loving  cup  which  Mr.  Seward  then 
presented  to  Mr.  Chew  bore  the  inscrip¬ 
tion:  “To  Frank  K.  Chew,  a  token  of  21 
years  of  unremitting  service  with  the 
American  Society  of  Heating  and  Venti¬ 
lating  Engineers,  January  19,  1916.” 

In  accepting  the  gifts,  Mr.  Chew,  after 
expressing  his  thanks  and  appreciation, 
jokingly  warned  the  members  that  if  the 
presentation  was  intended  to  retire  him  as 
a  worker  there  was  a  surprise  in  store  for 
the  members,  as  the  loving  cup  would  be 
an  inspiration  to  him  to  renewed  effort  in 
the  society’s  interests. 
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Dr.  D.  S.  Jacobus,  president  of  the  Amer-  podrome,  Thursday  afternoon.  Here  the 


ican  Society  of  Mechanical  Engineers,  was 
then  introduced  and  was  warmly  greeted. 
Dr.  Jacobus  declared  that  this  is  the  day 
of  the  engineer,  who  is  rapidly  coming  into 
his  own.  He  also  spoke  of  the  tendency 
towards  standardization  in  engineering  work 
and  urged  a  closer  co-operation  on  the 
part  of  engineering  societies  to  further 
standardization  of  practice  and  materials. 
He  referred  to  the  success  achieved  in  this 
direction  with  respect  to  automobile  acces¬ 
sories  and  pledged  the  mechanical  engi¬ 
neers’  society  towards  co-operation  with 
the  heating  engineers’  society  in  every 
way  possible. 

The  concluding  toast  was  “Getting  To¬ 
gether,’’  the  speaker  being  Albert  E.  Rob¬ 
erts.  Mr.  Roberts  presented  in  an  eloquent 
manner  the  high  ideals  of  brotherhood 
which  were  coming  to  be  recognized  as  a 
vital  principle  of  human  activity.  The  war 
now  raging  in  Europe,  he  said,  was  a  ter¬ 
rible  object  lesson  of  the  need  of  this  great 
ideal.  On  our  children,  said  Mr.  Roberts, 
would  devolve  the  great  task  of  helping 
to  mend  the  bitterness  that  would  long 
outlast  the  war  itself,  and  whatever  our 
field  of  activity,  whether  engineering  or 
some  other  field,  the  great  duty  of  the  pres¬ 
ent  generation  was  to  develop  a  spirit  of 
closer  and  more  practical  co-operation,  not 
only  for  our  own  benefit,  but  as  an  inspira¬ 
tion  to  the  coming  generation. 

This  concluded  the  speech-making,  and 
the  remainder  of  the  evening  was  given  over 
to  dancing. 

Diversions  for  the  Ladies. 

While  the  men  were  engaged  at  the  pro¬ 
fessional  sessions  of  the  meeting,  the  ladies 
were  being  entertained  by  a  committee 
composed  of  J.  I.  Lyle,  chairman;  Douglas 
Sprague,  G.  G.  Schmidt,  B.  K.  Strader,  R. 
W.  Pryor,  N.  L.  Schloss,  H.  G.  Issertel  and 
J.  Barton  Garfield.  On  the  first  day  or 
the  meeting  Mr.  Lyle  was  suddenly  called 
away  by  the  news  that  his  home  in  Plain- 
field,  N.  J.,  was  in  flames.  The  fire,  it  was 
learned,  had  started  at  about  10  P.  M.,  and 
while  the  family  had  retired,  there  were, 
fortunately,  no  fatalities.  The  house  itself, 
however,  was  badly  damaged  by  flames  and 
water.  Many  expressions  of  sympathy  were 
expressed  to  Mr.  Lyle  over  his  misfor¬ 
tune. 

The  principal  events  for  the  ladies  were 
a  trip  to  the  Metropolitan  Museum  of  Art, 
Tuesday  afternoon,  a  visit  to  the  Biltmore 
Ice  Gardens  for  open  air  skating,  on  the 
roof  of  the  Biltmore  Hotel,  Wednesday 
afternoon,  and  a  matinee  party  at  the  Hip- 


attraction  was  “Hip,  Hip,  Hooray.’’  with 
Sousa’s  Band  and  the  ice  ballet. 

Byron  T.  Gifford  Addresses  Illinois  Chapter 
on  “Central  Station  Heating.” 

A  review  of  central  station  practice  and 
the  promising  outlook  for  this  industry  were 
features  of  an  address  delivered  before  the 
Illinois  Chapter  at  its  January  meeting, 
January  10,  by  Byron  T.  Gifford,  chief  engi¬ 
neer  of  the  American  Public  Utilities  Co., 
Grand  Rapids,  Mich.  Mr.  Gifford  is  the 
author  of  the  well-known  work,  “Central 
Station  Heating,”  and  his  remarks  were 
based  on  a  wide  experience  in  this  field. 
He  stated  that  there  are  about  400  central 
station  heating  plants  in  the  United  States 
and  he  brought  out  the  fact,  perhaps  not 
generally  known,  that  the  largest  plant  ot 
this  kind  is  that  of  the  New  York  Steam 
Company,  in  New  York. 

Mr.  Gifford  gave  some  particulars  of  the 
plants  in  La  Crosse,  Wis.,  and  in  Indianap¬ 
olis,  and  declared  that  the  business  may 
be  taken  up  profitably,  especially  in  towns 
of  10,000  population  and  over.  In  Indiana, 
where  this  type  of  heating  has  developea 
rapidly,  there  is  some  $7,000,000  invested  in 
central  heating  systems. 

Methods  of  overcoming  leaks  from  under¬ 
ground  mains  were  discussed,  one  method 
being  the  welding  of  joints.  It  is  also 
becoming  the  practice  to  increase  the  metal 
at  the  rib  approximately  33  1/3%. 

In  the  case  of  the  La  Crosse  plant, 
changes  in  the  underground  heating  mains 
had  resulted  in  reducing  the  hot  water  tem¬ 
perature  drop  from  4®  to  2“  F.  in  a  circuit 
of  14j4  blocks. 

He  said  a  safe  rule  in  central  station 
operation  was  to  limit  the  distance  for 
transmitting  steam  or  hot  water  to  ten 
blocks  from  the  plant.  In  Indianapolis, 
the  longest  carry  for  the  steam  is  6,200  ft. 

Mr.  Gifford  emphasized  the  urgent  need 
of  a  hot  water  B.T.U.  meter  that  would 
measure  the  heat  in  the  outgoing  and  in¬ 
coming  flow  of  water  in  central  hot  water 
heating  plants. 

The  meeting  followed  a  chapter  dinner 
at  the  Hotel  Morrison,  Chicago,  and  was 
attended  by  thirty  members.  President  E. 
L.  Hogan  being  in  the  chair.  It  was  an¬ 
nounced  that  the  February  meeting  will  be 
addressed  by  Secretary  J.  J.  Blackmore,  of 
the  American  Society  of  Heating  and  Ven¬ 
tilating  Engineers.  This  meeting  will  be 
held  February  14.  The  principal  speaker  at 
the  March  meeting  will  be  J.  T.  Seeley, 
assistant  manager  of  the  Chicago  Elevated 
Railways. 
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The  Weather  for  December,  1915 


Highest  temperature,  degrees  F . 

New 

York. 

SS 

Bos¬ 

ton. 

61 

Pitts¬ 

burgh. 

58 

Chi¬ 

cago. 

42 

St 

Louis. 

56 

Date  of  highest  temperature . 

18th 

18th 

17th 

23d 

22d 

Lowest  temperature,  degrees  F . 

17 

16 

16 

8 

12 

Date  of  lowest  temperature . 

31st 

31st 

15th 

20th 

28th 

Greatest  daily  range,  degrees  P . 

26 

31 

27 

19 

22 

Date  of  greatest  daily  range . 

26th 

26th 

25th 

15th 

26th 

Least  daily  range,  degrees  F . 

5 

3 

4 

3 

3 

Date  of  least  daily  range . 

2d 

6th 

7th 

9th 

12th 

Normal  temperature  for  month,  degrees  F.. 

33.5 

34.6 

32 

29.1 

35.4 

Normal  mean  temperature  for  month,  deg.  F. 

34.5 

31.6 

34.7 

29.3 

35.5 

Total  rainfall,  inches . 

2.23 

3.94 

3.85 

1.31 

3.34 

Total  snowfall,  inches . 

8.1 

6.7 

8 

9.2 

13 

Normal  precipitation  this  month,  inches! . 

3.43 

3.4 

2.73 

2.07 

2.23 

Total  wind  movement,  miles . 

15,885 

8,849 

9,514 

9,302 

9,430 

Average  hourly  wind  velocity,  miles . 

21.4 

11.9 

12.8 

12.5 

12.7 

Prevailing  direction  of  wind . 

N.W. 

W. 

W. 

W. 

N.W. 

Number  of  clear  days . 

4 

13 

0 

5 

9 

Number  of  partly  cloudy  days . 

12 

4 

5 

9 

8 

Number  of  cloudy  days . 

15 

14 

26 

17 

14 

Number  of  days  on  which  rain  fell . 

12 

12 

17 

13 

9 

Number  of  days  on  which  snow  fell . 

4 

7 

11 

8 

3 

Snow  on  ground  at  end  of  month,  inches.... 

•  . 

4 

•  • 

0.3 

3 

RECORD  OP  THE  WEATHER  IN  NEW  YORK  FOR  DECEMBER.  1915. 
(Hourly  Readings  of  the  Relative  Humidity  Are  Plotted  on  This  Chart.) 
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RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  DECEMBER,  1915. 

Plotted  from  records  especially  compiled  for  THE  Heatino  and  Ventilating  Magazine,  by  thp 
United  States  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  P. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  relative  humidity  in  percentage  from  readings  taken  at  8  a.  m.  and  H  p  m. 

S — clear,  P  C^partly  cloudy,  C — cloudy,  R — rain,  Sn — snow. 

Arrows  fly  with  prevailing  direction  of  wind. 
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J^eW  Heating  and  Ventilating  Requirements  for  Public 
School  "Buildings  in  Illinois 


Notable  amendments  to  the  Illinois  School 
LaWj  which  were  passed  at  the  last  session 
of  the  Illinois  legislature,  materially  affect  the 
requirements  for  the  heating  and  ventilation 
of  public  school  buildings  in  that  state,  as 
well  as  the  lighting,  seating,  water  supply, 
toilets  and  safety  against  fire  in  the  public 
schools.  Attention  is  called  to  the  fact  that 
in  the  case  of  new  or  remodeled  buildings  the 
law  goes  into  effect  at  once.  But  for  build¬ 
ings  already  in  use  the  penalties  cannot  be 
enforced  until  March  1,  1917.  School  officers 
are  advised  to  begin  at  once  and  do  what 
can  best  be  done  now.  By  March  1,  1917, 
they  must  be  able  to  meet  all  the  require¬ 
ments  of  the  law. 

THE  NEW  LAW. 

The  requirements  in  question  are  contained 
in  Sections  3,  15,  35  and  114-119  of  the  “School 
Law  Relating  to  the  Sanitary  Conditions  of 
School  Buildings.”  The  extracts  mentioned 
as  well  as  the  specifications  for  the  minimum 
requirements  for  heating,  ventilation,  etc.,  are 
published  as  “Circular  No.  88”  by  F.  G.  Blair, 
state  superintendent  of  public  instruction. 

Section  3,  Paragraph  13,  states  that  it  is 
“the  duty  of  the  superintendent  of  public  in¬ 
struction  to  prepare,  with  the  advice  of  the 
State  Board  of  Health,  the  state  architect 
and  the  state  fire  marshal,  for  school  directors 
and  boards  of  education,  specifications  for 
the  minimum  requirements  for  the  heating, 
ventilation  *  *  *  which  will  conserve  the 
health  and  safety  of  the  children  attending 
the  public  schools.” 

Under  Section  15,  devoted  to  the  “duty  of 
the  county  superintendent  of  schools,”  it  is 
stated  that  “the  duty  of  the  county  superin¬ 
tendent  of  schools  shall  be  to  inspect  the  plans 
and  specifications  for  the  heating,  ventilation, 
lighting,  seating,  water  supply,  toilets  and 
safety  against  fire  for  public  schoolrooms  and 
buildings  submitted  to  him  by  boards  of  edu- 


specifications  prepared  and  published  by  the 
superintendent  of  public  instruction.” 

Also  “to  inspect  all  public  schools  under 
his  supervision  and  notify  in  writing  before 
the  first  day  of  April  the  board  of  school  trus¬ 
tees,  or  other  boards  exercising  similar  func¬ 
tions,  whether  the  several  schools  in  their 
jurisdiction  have  or  have  not  been  kept  as 
required  by  law.” 

Provision  is  made  for  the  condemnation  of 
such  buildings  if  they  are  found  not  to  come 
up  to  the  requirements  in  any  way.  There 
is  also  a  clause  which  provides  for  the  with¬ 
holding  of  the  part  of  the  distributive  funds 
apportioned  to  the  various  school  districts  in 
cases  where  the  requirements  are  not  met. 

Regarding  the  submission  of  plans,  it  is 
specified  in  Sections  114-119  that  “before 
erecting  or  remodeling  a  public  school  build¬ 
ing  the  board  of  directors  or  the  board  of 
education  in  districts  containing  fewer  than 
100,000  inhabitants  shall  submit  plans  and 
specifications  respecting  heating,  ventilation, 
etc.,  to  the  county  superintendent  for  his 
approval. 

MINIMUM  REQUIREMENTS. 

Acting  under  the  law,  Francis  G.  Blair, 
state  superintendent  of  public  schools,  has 
made  out  a  set  of  standard  minimum  require¬ 
ments,  the  principal  items  of  which  are  given 
herewith : 

ROOM  HEATERS  AND  VENTILATORS. 

In  connection  with  the  requirements  where 
room  heaters  are  used,  it  is  provided  that  the 
cross-sectional  area  of  the  opening  into  the 
foul  air  vent  shall  be  equal  to  that  of  the 
cross-sectional  area  of  the  fresh  air  opening. 
All  classrooms  must  have  at  least  16  sq.  ft. 
of  floor  space  and  not  less  than  200  cu.  ft. 
of  air  space  per  pupil. 

FRESH  AIR  DUCTS  AND  VENT  FLUES. 

A.  When  the  foul  air  is  taken  out  through 
the  smoke  flue : 


' - Cubic  Feet  in  Room - < 

8,000  or  8,000  to  12,000  to 
less.  12,000.  16,000. 

Sq.  in.  Sq.  in.  Sq.  in. 


Cross-sectional  area  of  smoke  flue  not  less  than  .  192  256  400 

Cross-sectional  area  of  foul  air  vent  into  chimney  not  less  than..  144  216  320 

Cross-sectional  area  of  fresh  air  intake  not  less  than  .  144  216  320 


cation  or  boards  of  directors,  and  to  approve  B.  When  the  foul  air  is  taken  out  through 
all  those  which  comply  substantially  with  the  a  flue  separate  from  the  smoke  flue: 


■Cubic  Feet  in  Room - \ 


8,000  or 

8,000  to 

12,000  to 

less. 

12,000. 

16,000. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

81 

144 

216 

192. 

256 

288 

192 

256 

288 

Cross-sectional  area  of  smoke  flue  not  less  than  . 

Cross-sectional  area  of  foul  air  vent  flue  not  less  than 
Cross-sectional  area  of  fresh  air  intake  not  less  than 
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The  cross-sectional  area  of  the  vent  flue 
shall  be  at  least  equal  to  the  openings  speci¬ 
fied  above. 

BASEMENT  HOT  AIR  FURNACES. 

When  a  basement  furnace  is  used  there  shall 
be  an  intake  for  fresh  air  from  outside  the 
building  and  also  a  cold  air  intake  from  in¬ 
side  the  schoolroom.  Dampers  shall  be  pro¬ 
vided  which  will  make  it  possible  to  take  all 
the  air  from  one  source  or  to  take  a  part  from 
both  sources  at  the  same  time. 

The  chains  which  regulate  the  dampers  for 
the  admission  of  air  to  the  furnace  and  those 
which  control  the  drafts  of  the  furnace  shall 
extend  into  the  schoolroom. 

There  shall  be  an  entrance  to  the  basement 
from  within  the  building  as  well  as  from 
without. 

The  floor  of  the  basement  shall  be  concrete 
or  brick. 

Warm  air  from  the  furnace  shall  be  admit¬ 
ted  into  the  room  at  the  wall  at  least  6  ft. 
above  the  floor. 

The  opening  into  the  foul  air  flue  shall  be 
at  the  floor  level  and  the  foul  air  flue  shall 
be  so  constructed  that  it  will  be  heated  by 
the  smoke  flue. 

The  return  cold  air  opening  from  the  room 
as  well  as  the  opening  from  the  outside  shall 
be  at  the  same  wall  as  the  warm  air  inlet  and 
shall  be  2  in.  above  the  floor  level.  The  grat¬ 
ing  over  this  opening  shall  be  leaned  against 
the  wall  at  an  angle  of  45“.  The  openings 
from  the  outside  and  the  inside  shall  connect 
with  the  duct  to  the  furnace.  The  damper 
shall  be  constructed  so  as  to  close  either 
opening  and  leave  the  other  open. 

A  foot  warmer  or  warm  air  register  shall 
be  placed  at  the  floor  level  in  the  wall.  No 
warm  or  cold  air  register  shall  be  placed  in 
the  floor  where  it  can  be  walked  on  or  sweep¬ 
ings  fall  into  it. 

STEAM  HEATING. 

The  Fan  System — When  the  fan  system  of 
ventilation  is  used,  the  warm  air  flues  shall 
have  a  cross-sectional  area  of  not  less  than 
9  sq.  in.  for  each  occupant  of  the  room.  The 
vent  flues  shall  have  a  cross-sectional  area  of 
not  less  than  10  sq.  in.  for  each  occupant  of 
the  room. 

The  Gravity  System — Where  the  gravity  sys¬ 
tem  of  ventilation  is  used  the  warm  air  flues 
shall  have  a  cross-sectional  area  of  not  less 
than  16  sq.  in.  and  the  vent  flues  14  sq.  in. 
for  each  occupant  of  the  room. 

Air  Passed  Through  Radiators — When  fresh 
air  is  taken  directly  into  the  room  and  passed 
through  the  radiators,  the  combined  cross- 
sectional  area  of  all  the  openings  shall  be 
not  less  than  9  sq.  in.  and  that  of  the  vent 
flue  not  less  than  10  sq.  in.  for  each  occupant 
of  the  room. 


When  the  methods  mentioned  in  the  last 
two  paragraphs  are  used,  each  foul  air  flue 
shall  be  provided  with  a  radiator  of  at  least 
9  sq.  ft.  of  radiating  surface. 

Moistening  the  Air — In  all  systems  of  heat¬ 
ing  ample  provision  shall  be  made  to  moisten 
the  heated  air. 

The  county  superintendents  will  be  called 
on  to  fill  out  a  definite  report  covering  some 
fifty  separate  items,  including  measurement  of 
the  floor  space,  cubical  contents,  window 
space,  sizes  of  ventilating  flues,  etc.  After 
his  inspection,  he  is  to  be  provided  with  a 
score  card  which  he  is  to  fill  out,  showing 
the  points  that  are  unsatisfactory  as  well  as 
his  suggestions  for  improving  them. 


Assignability  of  Heating  Contract. 

A  contract  between  a  company  and  a  con¬ 
sumer  bound  the  company  to  furnish  to  the 
consumer,  its  successor  or  assigns,  to  cer¬ 
tain  specified  premises,  all  electric  service 
for  lighting,  fans,  and  heating  required  by 
the  consumer,  and  the  consumer  agreed  to 
pay  therefor.  The  consumer  sold  its  busi¬ 
ness  and  assigned  the  contract  to  the  buyer. 
The  company  refused  to  supply  the  buyer 
with  electricity  at  the  rate  stipulated  in  the 
seller’s  contract,  claiming  that  the  contract 
was  not  assignable.  It  was  held  that  the 
contract  did  not  create  obligations  personal 
in  such  a  sense  as  to  render  the  contract 
nonassignable  within  the  rule  that  when 
rights  arising  out  of  contracts  are  coupled 
with  obligations  to  be  performed  by  the 
contractor  and  involve  such  a  relation  ot 
confidence  that  it  must  have  been  intended 
that  the  rights  should  be  exercised  -and  the 
obligations  performed  by  him  alone,  the 
contract,  including  both  his  rights  and  obli¬ 
gations,  cannot  be  assigned  without  the 
consent  of  the  other  party.  Here  there  was 
nothing  on  either  part  calling  for  the  exer¬ 
cise  of  personal  service.  The  contract  was 
on  a  printed  form,  and  contained  printed 
stipulations  on  the  black,  concluding  with 
the  following:  “This  agreement  is  not 
transferable.”  It  was  held  that  this  did  not 
render  the  contract  non-assignable,  being 
repugnant  to  the  agreement  to  supply  the 
consumer,  his  successors  or  assigns,  and 
the  first  provision  would  control,  espe¬ 
cially  as  the  stipulation  was  not  in  the  face 
of  the  contract,  but  printed  on  the  back. 
The  court  cited  the  case  of  Voigt  vs.  Mur¬ 
phy  Heating  Co.,  164  Mich.  539.  The  owner 
of  a  large  office  building  had  a  contract 
with  a  company  furnishing  steam  from  a 
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central  plant  for  heating  purposes.  He  sold 
the  building  and  assigned  in  writing  the 
heating  contract.  The  heating  company 
sent  the  purchaser  a  duplicate  of  the  origi¬ 
nal  heating  contract,  with  the  exception 
that  the  rate  was  higher.  The  parties  could 
not  agree.  It  was  held  that  the  heating 
contract  was  assignable,  and  passed,  with 
all  its  benefits  and  privileges,  to  the  pur¬ 
chaser  by  virtue  of  the  assignment.  Leader 
Co.  vs.  Little  Rock  Ry.  &  Electric  Co.,  Ar¬ 
kansas  Supreme  Court,  179  S.  W.  358. 


Failure  to  Heat  Premises — Tenant’s 
Remedy. 

Action  was  brought  by  a  tenant  against 
a  landlord  to  recover  sums  expended  in 
heating  the  leased  premises,  due  to  the 
landlord’s  failure  and  refusal  to  furnish 
heat,  when  the  plaintiff’s  lease  required  that 
the  lessor  should  furnish  “steam  heat  when 
necessary,  from  October  1  to  April  30,  for 
ten  hours  per  diem.”  The  Illinois  Appel¬ 
late  Court  held  that  if  a  lessor  fails  to 
furnish  heat  as  stipulated  in  a  lease,  the 
tenant  may  recoup  the  cost  from  the  rent 
or  sue  upon  the  covenant.  The  plaintiff 
was  held  entitled  to  prove  the  failure  to 
furnish  heat,  and  testimony  as  to  tempera¬ 
ture  was  admissible.  Globe  Association  vs. 
Briggs,  190  Ill.  App.  60. 


Contract  for  Sale  of  Ventilating  Fan — 
Rescission. 

In  an  action  to  recover  the  price  of  a  ven¬ 
tilating  fan  installed  in  the  defendant’s 
mine,  it  appeared  that  two  weeks  prior  to 
the  delivery  of  the  fan  the  plaintiff,  on 
looking  over  the  specifications  of  the  fan, 
found  that  they  did  not  fit  the  conditions 
of  the  mine,  and  concluded  there  ought  to 
be  a  change  in  one  of  the  dimensions  as  set 
forth  in  the  agreement;  that,  instead  of  hav¬ 
ing  the  fan  48  in.  in  diameter  by  32  in. 
wide,  they  would  have  better  results  if 
the  fan  were  reduced  to  27  in.  in  width. 
He  notified  the  defendant  of  this;  the  de¬ 
fendant  made  no  reply.  The  defendant  ac¬ 
cepted  the  fan,  and  used  it  for  one  year 
and  nine  months,  after  a  defect  in  the  in¬ 
stallation  had  been  remedied  by  the  plain¬ 
tiff.  It  was  held  that  the  plaintiff  was  en¬ 
titled  to  recover  the  whole  contract  price, 
as  there  was  no  evidence  of  a  rescission  of 
the  contract,  or  an  offer  to  return  the  fan, 
or  any  testimony  from  which  a  jury  could 
fix  with  any  degree  of  certainty  any  dam¬ 
ages  sustained  by  the  defendant. 

Where  there  has  been  substantial  and 
bona  fide  performance  of  an  entire  con¬ 
tract,  but  failure  in  some  particulars  not 


essential  to  the  enjoyment  of  the  part  per¬ 
formed,  there  may  be  a  recovery  of  the 
contract  price  subject  to  the  right  of  the 
defendant  to  set  off  damages  resulting  from 
the  breach,  but  if  there  is  no  evidence  of 
such  damages,  there  can  be  no  set  off. 
Where  a  party  discovers  facts,  which  war¬ 
rant  rescission  of  his  contract,  it  is  his  duty 
to  act  promptly,  and  in  case  he  elects  to  re¬ 
scind,  to  notify  the  other  party  without  de¬ 
lay.  What  is  a  reasonable  time  or  undue 
delay  when  the  facts  are  undisputed,  is  a 
questions  of  law  to  be  determined  by  the 
court.  Robinson  vs.  Listonburg  Coal  Min¬ 
ing  Co.,  58  Pa.  Superior  Court,  136. 


Fumes  from  Gas  Water  Heater. 

Action  was  brought  by  a  landlord  against 
a  tenant  to  recover  damages  resulting  from 
the  presence  of  gas  fumes  in  a  bathroom 
from  the  use  of  a  gas  water  heater  with¬ 
out  a  proper  vent  pipe  connection.  It  was 
held  that  an  allegation  that  the  tenant  did 
not  know  the  danger  of  using  a  water  heat¬ 
er  did  not  show  that  the  tenant  had  a  right 
to  rely  on  the  existence  of  a  vent  pipe  or 
connection  therewith,  and  stated  nothing 
for  which  the  landlord  was  responsible. 
The  declaration  failed  to  disclose  any  defect 
in  the  vent  pipe,  or,  if  one,  that  it  was 
concealed,  or  that  knowedge  of  it  was 
chargeabe  to  the  landlord,  or  that  it  was 
not  discoverable  or  ascertainable  by  the 
tenant.  It  was  held  to  lack  the  elements 
essential  to  such  a  cause  of  action.  Gathe- 
mann  vs.  Rosenfeld,  190  Ill.  App.,  110. 


Contamination  of  Air  by  Automobile 
Exhausts. 

A  new  disease,  which  has  been  classified  as 
petromortis,  has  been  found  to  lurk  in  the 
exhaust  of  automobiles,  according  to  Dr. 
George. L.  Apfelbach,  of  the  staff  of  the  Illi¬ 
nois  state  factory  inspector.  Dr.  Apfelbach 
has  just  prepared  a  study  of  the  poisonous 
effects  of  the  exhaust  gas  from  gasoline  cars 
which  will  appear  in  the  forthcoming  report 
of  the  state  factory  inspector.  His  exper¬ 
iments  have  led  to  the  conclusion  that  petro¬ 
mortis,  first  brought  to  public  notice  by  the 
death  of  Attorney  Eugene  M.  Humphrey,  in 
Chicago,  is  principally  due  to  carbon  dioxide 
gas. 

HEADACHES  FROM  GAS. 

“The  exhaust  gas  is  rapidly  diffused  on  the 
street  or  in  the  open,”  Dr.  Apfelbach  says  in 
his  report.  “Nevertheless,  we  occasionally  hear 
of  cases  of  mild  nausea  and  headache  having 
occurred  in  the  crowded  downtown  districts 
in  the  large  cities  on  rainy  days.  The  condi- 
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tion,  however,  becomes  quite  serious  if  the 
motor  is  allowed  to  run  in  a  closed  garage. 

“Investigation  was  made  by  interviewing 
chauffeurs  of  five  taxicab  companies  in  Chi¬ 
cago  and  by  obtaining  information  first  hand 
from  a  physician  who  spends  one  -hour  every 
day  in  the  main  garage  of  such  a  concern.  The 
medical  man  stated  that  he  frequently  hears 
that  mechanics  and  chauffeurs  complain  of 
vertigo,  headache  and  nausea,  especially  in  the 
winter  months  and  on  rainy  days.” 

.  CONTAINS  NO.  HYDROGEN. 

With  the  assistance  of  Joseph  A.  Schu¬ 
macher,  of  the  city  gas  bureau.  Dr.  Apfel- 
bach  analyzed  the  exhaust  from  fourteen  motor 
cars,  with  the  following  result: 


Content.  ‘  Percent. 

Carbon  dioxide .  6.7 

Carbon  monoxide  .  9.3 

Oxygen  .  1.4 

Illuminants . 3 

Nitrogen  .  82.2 

Hydrogen  .  0.0 


Dr.  Apfelbach’s  conclusions  follow : 

1.  The  exhaust  of  autos  contains  a  very 
toxic  gas,  the  carbon  monoxide  content  being 
over  9%. 

2.  Since  the  gas  is  so  toxic,  the  public  should 
be  warned.  No  motor  should  be  allowed  to 
run  in  any  garage  unless  the  ventilation  be 
extraordinarily  good.  To  go  alone  into  any 
garage  where  a  gasoline  motor  is  running  is 
entirely  incompatible  with  the  present  day  slo¬ 
gan  of  “safety  first.” 

3.  The  chief  inspector  has  instructed  all 
deputies  to  prohibit  the  emptying  into  any 
workshop  of  any  stationary  gasoline  engine 
exhaust.  The  “health,  safety  and  comfort  law” 
provides  for  this  supervision. 

DIFFERS  WITH  DR.  ELLIS. 

Dr.  Apfelbach  took  issue  with  Dr.  John  D. 
Ellis,  head  of  the  department  of  educational 
diseases.  Rush  Medical  College,  who  declared 
the  toxic  elements  of  the  gasoline  fumes  were 
splitting  products  of  benzine. 

“Benzine  is  distilled  from  gasoline,  so  there 
would  be  practically  no  benzine  fumes  in  the 
exhaust  of  a  car,”  Dr.  D.  Apfelbach  said. 
“Our  experiments  showed  no  decidedly  poison¬ 
ous  gases  with  the  exception  of  carbon  monox¬ 
ide.  But  the  amount  is  so  large  that  running 
a  motor  15  minutes  in  a  closed  room  might 
be  fatal.  In  fatal  mine  accidents  1.7%  carbon 
monoxide  has  produced  death.” 


Proposal  to  Abolish  Fahrenheit  Scale  in 
Government  Publications. 

A  bill  has  been  introduced  in  Congress 
to  abolish  the  Fahrenheit  thermometer 
scale,  now  in  general  use  in  this  country, 
and  substitute  for  it  the  Centigrade  scale 
as  the  standard  in  United  States  Govern¬ 


ment  publications.  In  order  to  obtain  an 
expression  of  opinion  as  to  the  effect  such 
.a  change  would  have  on  commercial  and 
other  activities,  the  New  York  office  of  the 
United  States  Weather  Bureau  is  sending 
out  a  question  sheet  to  those  interest'id 
with  a  view  of  ascertaining  the  general 
opinion  on  the  matter. 


Pipe  S3mibol  Chart. 

By  T.  W.  Reynolds. 

The  symbols  shown  on  the  accompany¬ 
ing  pipe  symbol  chart  are  more  for  gen¬ 
eral  use  in  piping  work  and  are  significant 
of  the  meaning  they  are  intended  to  con¬ 
vey.  Some  engineering  offices  differ  slight¬ 
ly  in  the  type  of  symbols  used  and  those 
given  in  the  chart  are  suggestive  only. 

Symbols  other  than  those  for  pipe 
should  be  drawn  in  size  nearly  equal  to 
that  of  the  actual  space  on  the  scale  occu¬ 
pied  by  the  article  so  symbolized. 

The  use  of  colors  on  the  tracings  aids 
in  the  ready  deterpiination  of  the  piping 
runs,  fittings,  etc.  Similarly  the  black  lines 
show  up  much  more  distinctly  upon  the 
prints  than  do  the  other  colors. 

The  piping  around  traps  could  be  omit¬ 
ted,  if  desired,  and  merely  an  outline  of 
the  trap  shown.  In  any  event,  a  typical 
detail  of  connections  at  traps  should  be 
shown,  to  serve  for  all  traps  of  the  type 
indicated. 

- 4 - 

Sampling  and  Analyzing  Flue  Gases. 

As  the  analysis  of  flue  gases  tends  to 
develop  better  methods  of  firing,  which  in 
turn  reduces  waste  of  fuel,  the  Bureau  of 
Mines,  Department  of  the  Interior,  in  Bul¬ 
letin  97,  “Sampling  and  Analyzing  Flue 
Gases,”  by  Henry  Kreisinger,  engineer,  and 
F.  K.  Orvitz,  assistant  chemist,  just  issued, 
presents  for  the  benefit  of  those  in  charge 
of  boiler  plants  and  all  other  persons  inter¬ 
ested  detailed  information  on  methods  of 
sampling  and  analyzing  flue  gases,  and  on 
the  utilization  of  the  analyses  in  promoting 
boiler-room  economy.  J 

- »  ■  - 

Cost  of  Operating  Electric  Fan  Oyer 
Radiator.  : 

When  the  outside  temperature  is  between 
4“  and  35*  F.,  an  electric  fan  placed  behihd 
the  radiator  in  a  room  will  increase  the  com¬ 
fort  of  the  room  and  make  it  possible  to  use 
.all  parts  of  it.  With  coal  at  $4.00  a  ton,  the 
average  saving  on  coal  needed  amounts  to  6.4 
cents,  a  day.  The  cost  of  electricity  to  drtve 
the  fan  at  6  cents  per  kilowatt  is  4.6  cerJts. 
There  is,  therefore,  a  saving  of  1.8  cents,  |in 
addition  to  the  added  comfort. — Electrical 
World.  ! 
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Pipe  Symbol  Chart 


Symbol 


D  escription 
L  P  Steam 


H  P  Steam 


H  P  Exhaust 


Return 


Color  Remarks 


L  P  D  rip 


H  P  Drip 


Vapor  or  Vent 


Blow-  Off 


Cold  Water 


Hot  Water  Supply 


Hot  Water  Return 


Soil  and  Waste 


Vent  (  P lumbing ) 


Blue 


Green 


Black 


Orange 


Black-Heavy 


-  Refrigeration 

I  I  I  M  t  >  >  >-i  M  I  M  Vacuum  Cleaning 


Present  Piping  to  be  removed  |  ^mssUnes^ 


Gate  Valve 


Check  Valve 


- ixi -  or  - JxJ -  H.P  Valve  with  By-Pass 

- ^ -  Automatic  Diaphragm  Valve  |  ^Controf%st7m 

- - ® -  Vacuum  Return  Valve 

— s:—  or  - K§)l -  Back  Pressure  Valve  ^econd  ofaph rag m  Type 

or  Pressure  Reducing  Valve 


Plugged  Tee 


Black  -  Lines  colored  as  given  under  Pipes 
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Pipe  Symbol  Chart 

(continued  ) 


Symbol 


<♦«  >  or 


♦yiTi  >  or 
■weieitTcD 


■+ft- 


Descri  ption 

H.'or  L.  f?  Trap 
(Buck’e-t  Type) 

Tilling  Trap  (Bundy) 


^  Tilting  Trap 

■I  iiHTty-v  (CtKine  TUf  Non-Return ) 


Color  Remarks 


g<s: 
o  ^ 
-i:  ® 

§ 

!P  ^ 

sS 

^ 


[ 

t 

Tilting  Trap 
(Crane  Tilt  Lifting) 


>  Black 


Anchor 

© 

Therm  ostat 

-¥■ 

Vacuum  Cleaning  Outlet 

►  Black 

□ 

Water  Level  Trap 

• 

© 

Steam  Riser 

Red  \  Black  No's 

>  in  Black 

0 

© 

v@R 

Numerals 
within  circles 
*  as  required 
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Discrepancies  in  Official  Publications. 

Some  of  the  statements  in  a  recent  bulletin 
issued  by  the  Bureau  of  Mines  and  entitled 
“Saving  Fuel  in  Heating  a  House”  are  chal¬ 
lenged  by  the  Gas  Institute  News.  For  in¬ 
stance  the  bulletin  states : 

“As  a  fuel  for  residence  heating,  coke  has 
the  merit  of  cleanliness,  but  much  of  the  heat¬ 
ing  apparatus  in  use  to-day  is  ill  adapted  to 
burning  it,  and  hence  the  obtaining  of  satis¬ 
factory  results  is  rendered  difficult,  if  not  im¬ 
possible.” 

Regarding  this  statement  the  Gas  Institute 
News  says: 

“The  redeeming  feature  of  such  statements, 
even  from  official  sources,  is  the  fact  that  they 
are  so  far  from  the  truth  that  it  would  seem 
as  if  it  was  not  necessary  to  contradict  them. 
However,  the  institute  can  hardly  afford  to 
let  such  statements  pass  without  giving  conclu¬ 
sive  evidence  of  their  gross  inaccuracy.  The 
best  evidence  seems  to  be  the  facts  in  regard 
to  the  sales  of  coke  for  domestic  purposes. 

“It  is  the  usual  experience  of  gas  companies 
making  gas  coke  that  they  are  able  to  sell  all 
their  product  at  a  fair  price  without  much 
effort.  The  local  demand  generally  takes  it 
all.  A  large  percentage,  probably  over  90%, 
is  used  for  cooking  and  heating,  in  appliances 
not  especially  designed  for  coke  burning. 

“The  fundamental  reason  for  this  fuel  be¬ 
ing  used  in  place  of  the  ordinary  hard  coal  is 
the  fact  that  in  a  heating  test  of  the  coke 
compared  with  the  ordinary  hard  coal  sold  it 
shows  a  greater  heating  value,  due  principally 
to  a  less  percentage  of  ash. 

“It  is  further  interesting  to  note  that  in 
Bulletin  336,  issued  by  the  United  States  Geo¬ 
logical  Survey  in  1898,  a  series  of  tables  giving 
the  efficiency  of  fuels,  anthracite  coal  is  given 
as  66,  bituminous  coal  as  68,  and  coke  71 ;  and 
in  another  test  for  standard  fuels  anthracite 
coal  was  placed  at  49  and  coke  at  63. 

“On  page  27,  of  this  same  technical  paper 
No.  97,  there  also  appears  this  statement: 

“‘Coke  cannot  be  burned  in  the  same  way 
as  either  anthracite  or  bituminous  coal.  The 
heater  should  be  specially  designed  for  burn¬ 
ing  it,  or  satisfactory  results  may  not  be 
obtained.  Under  a  low  draft  it  ignites  less 
rapidly  than  anthracite  or  bituminous  coal, 
and  the  heater  should  be  especially  designed 
for  burning  coke,  or  satisfactory  results  may 
not  be  obtained,’ 

“The  phrase  in  italics  stamps  the  produc¬ 
tion  as  having  been  written  by  someone  with 
little  or  no  experience  whatever,  for  it  is  a 
well-known  fact  to  all  housekeepers  that  the 
relative  kindling  properties  of  various  fuels 
are  as  follows:  Charcoal,  gas  coke,  bitumin¬ 
ous  coal,  hard  coal  and  hard  coke. 


“The  large  sales  of  coke  that  have  been 
made  during  the  last  few  years  in  our  north¬ 
ern  states  by  the  gas  companies,  and  the  ac¬ 
complishment  of  continued  sales  without  the 
change  of  appliances  wherein  to  use  the  coke, 
prove  conclusively  that  coke  can  be  burned 
in  the  same  appliance  as  anthracite  coal;  that 
the  heater  need  not  be  especially  designed  for 
burning  it;  that  eminently  satisfactory  results 
can  be  obtained  without  changes,  and  that 
under  a  low  draft  it  ignites  much  more  rapidly 
than  either  anthracite  or  bituminous  coal.” 
- »  ■ 

Current  Heating  and  Ventilating  Literature. 

Under  this  heading  is  published  each  month 
an  index  of  the  important  articles  on  the  sub¬ 
ject  of  heating  and  ventilation  that  have  ap¬ 
peared  in  the  columns  of  our  contemporaries. 
Copies  of  any  of  the  journals  containing  the 
article  mentioned  may  be  obtained  from  The 
Heating  and  Ventilating  Magazine  on  re¬ 
ceipt  of  the  stated  price. 

DISTRICT  heating — 

District  Heating  System  at  Whitby,  Ont.  J. 
Banning.  Ills.  1,500  w.  Can.  Engr. — Nov, 
18,  1915.  Heating  and  ventilating  system  for 
the  Hospital  for  the  Insane.  20c. 

HOT  water  heating — 

Hot  Water  Heating  Systems.  George  E. 
Reid.  Diagrams.  Lecture  before  N.  A.  S,  E., 
Washington,  D.  C.  3,000  w.  Natl.  Engr. — 
Nov.,  1915.  Philosophy  of  circulation.  20c. 

RESEARCHES — 

Notes  on  Some  Recent  Researches.  J. .  E. 
Petovel,  Ills.  50  pp.  Manchester  Assn,  of 
Engrs. — Oct.  30,  1915.  Part  I.  Heat  transmis¬ 
sion,  Part  II.  Heat  flow  and  ventilation. 
Part  HI.  Gas  engine  research.  Part  IV. 
Strength  of  structures.  Price  on  application. 

SCHOOLS — 

Power  Plant  of  a  Model  School.  R.  J. 
Mullin.  Ills.  3,500  w.  Natl.  Engr. — Nov., 
1915.  High  school  at  Tacoma,  Wash.  Inter¬ 
esting  details.  Oil  fuel  system.  20c. 

VENTILATION — 

Development  in  Mechanical  Ventilation 
Hygienically,  Above  Ground,  Under  Ground 
and  Under  Deck.  James  Keith.  Ills.  From 
a  paper  read  before  the  Inst,  of  Marine  Engrs. 
1,800  w.  Col.  Guard. — Nov.  5,  1915.  Design 
of  ventilating  systems.  40c. 

■  ♦  — 

American  Society  of  Mechanical  Engineers. 

Announcement  is  made  that  the  spring 
meeting  of  the  American  Society  of  Me¬ 
chanical  Engineers  will  be  held  in  New  Or¬ 
leans,  April  11-14,  1916.  This  date  is  six 
weeks  earlier  than  usual.  Members  in  the 
east  are  arranging  to  go  in  two  parties, 
one  by  boat  and  the  other  by  train,  stop- 
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It  holds  the  plunger  from  its  seat  and  per¬ 
mits  the  free  escape  of  air  and  water  until 
steam  reaches  it  and  expands  the  plunger. 
The  traps  are  made  in  %-\n.  and  J^-in. 
sizes. 


ping  at  Mammoth  Cave  and  other  points 
en  route. 

At  a  meeting  of  the  society  January  11, 
an  address  was  given  by  Walter  N.  Pola- 
kov,  superintendent  of  power  of  the  New 
York,  New  Haven  &  Hartford  Railroad, 
in  which  he  demonstrated  a  simple  method 
by  which  the  owner  of  a  power  plant  of  any 
kind  can,  without  the  study  of  technical 
details,  determine  how  closely  the  cost  of 
his  plant  is  to  the  possible  minimum  cost 
of  such  a  plant. 


Utility  Automobile  Heater. 

Another  type  of  automobile  heater  has 
been  brought  out  by  the  Hill  Pump  Valve 
Co.,  Chicago,  Ill.,  and  is  illustrated  here¬ 
with.  It  utilizes  the  exhaust  gases  from 
the  motor  to  warm  the  interior  of  the  car. 
The  heater  is  really  a  radiator  and  foot¬ 
rest  combined,  and  is  said  to  keep  the  car 


The  Falcon  Radiator  Trap. 

An  interesting  type  of  radiator  trap, 
which,  by  the  way,  is  the  one  used  with 
the  Trane  vapor  heating  system,  has  been 
placed  on  the  market  by  the  Guaranteed 
Appliance  Co.,  14  East  Jackson  Boulevard, 
Chicago,  Ill.  It  has  been  in  actual  service 
for  several  years  and  has  been  found  to 
operate  successfully  on  vacuum,  vapor  or 
steam  heating  systems,  at  pressures  ranging 
from  high  vacuum  up  to  40  lbs. 

This  trap  is  made  entirely  of  copper  and 
the  expanding  member  is  a  2-in.  diaphragm 
made  of  phosphor  copper.  This  is  filled 
with  a  sensitive  liquid  and  in  its  normal 
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UTILITY  AUTOMOBILE  HEATER. 


heated  to  a  comfortable  temperature  even 
in  the  coldest  weather. 

The  heater  itself  is  connected  to  the  ex¬ 
haust  pipe  by  a  flexible  tube  that  fastens 
to  the  exhaust  line  just  ahead  of  the  muffler. 
A  special  fitting  is  provided  for  this  purpose 
to  fit  any  size  of  pipe.  A  shut-off  valve  is 
furnished  to  be  used  when  it  is  desired  to 
turn  the  heat  entirely  off,  while  a  special 
regulating  valve  is  located  at  one  end  of 
the  heater  for  regulating  the  heat  to  any 
desired  temperature. 

Two  sizes  are  being  produced.  Both 
types  are  heavily  nickeled.  The  heater  can 
be  permanently  installed  in  half  an  hour 
by  drilling  two  small  holes  in  the  tonneau 
floor  and  one  in  the  exhaust  pipe,  and,  once 
in  place,  it  costs  nothing  to  maintain. 


FALCON  RADIATOR  TRAP. 


position  has  a  maximum  expansion  of 
3-16  in. 

One  of  the  features  of  the  trap  is  a  self¬ 
aligning  stem  within  the  diaphragm.  This 
insures  the  correct  seating  of  the  plunger. 
Provision  is  also  made  for  readjustment. 
The  trap  is  self-cleaning  as  each  discharge 
flushes  the  seat. 

Normally  the  diaphragm  is  compressed. 
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Electric  Automobile  Heater. 

Sbme  of  the  problems  connected  with 
thfe'handling  of  automobiles  in  cold  weather 
haTte  been  solved  by  a  simple  and  compact 
electric  heater  recently  placed  on  the  mar¬ 
ket  by  the  Hughes  Electric  Heating  Co., 
211  West  Schiller  Street,  Chicago,  Ill.  This 
heater  is  shaped  like  a  common  dry  cell  and 
is  about  the  same  size.  It  contains  a  heat¬ 
ing  elenfient  that  takes  but  100  watts  on  any 
110-volt  lighting  circuit,  to  which  it  is  at¬ 
tached  by  a  10-ft.  cord  and  plug.  The  shell 
and  end  caps  are  suitably  designed  to  pro¬ 
tect,  the  element,  while  the  shell  is  per¬ 
forated  to  allow  circulation  of  the  heated 
air  from  within.  The  outfit  weighs  less 
than  1  lb. 


NEW  CLARAGE  MULTIBLADE  FAN, 


volume  of  air  handled;  that  the  large  out¬ 
let  permits  a  low  velocity  of  air  travel  with¬ 
out  noise;  that  the  shape  of  the  blades  forms 
a  beam  of  great  strength,  considering  the 
weight,  and  allows  of  high  speed  without 
bending,  as  well  as  permitting  a  center 
spider  drive;  that  the  center  spider  is  an 
ideal  arrangement,  making  the  wheel  suit¬ 
able  for  both  right  and  left  hand  housing, 
and  allowing  of  the  use  of  double  inlet, 
single  width  fans,  which  are  more  efficient, 
while  the  wheel  is  easily  kept  in  balance; 
that  the  wheels  have  60  blades  in  all  but 
the  very  small  sizes,  while  the  blades  are 
riveted  to  heavy  annular  rings  or  rims.  On 
large  sizes  a  center  rim  and  two  spiders 
are  used  to  give  greater  stiffness  at  high 
speeds.  The  housing  details  are  similar  in 
construction  to  those  used  on  all  Clarage 
steel  plate  fans. 


HUGHES’  ELECTRIC  AUTOMOBILE 
HEATER. 


When  in  use  the  heater  is  placed  within 
the  hood  of  the  car,  the  heat  generated 
serving  to  keep  the  vitals  of  the  car  at  a 
uniform,  safe  temperature  which  permits 
starting  up  without  delay  or  exertion.  The 
cost  of  the  heating  current  necessary  is 
1  cent  or  less  per  hour  where  the  maximum 
rate  is  10  cents  per  kilowatt  hour. 


Beach-Russ  Return  Line  Vacuum  Pumps. 

An  experience  of  twenty-four  years  in  the 
manufacture  of  vacuum  pumps  is  one  of 
the  points  emphasized  by  the  Beach-Russ 
Co.,  New  York,  in  calling  the  attention  of 
the  trade  to  its  line  of  return  line  vacuum 
pumps  for  vacuum  heating  systems.  The 
accompanying  illustration  shows  one  of 
these  pumps  with  the  head-plate  removed. 
It  is  said  to  be  quite  noiseless  in  operation, 
withdrawing  the  condensation  and  air  from 
the  radiators  in  a  building,  separating  the 
air  from  the  water  and  returning  the  con¬ 
densation  to  the  boiler  under  10  lbs.  pres¬ 
sure,  or  the  condensation  can  be  discharged 
into  a  receiving  tank  and  then  to  the  boiler. 
This  pump  can  be  applied  to  either  new  or 
old  steam  heating  plants  of  any  capacity, 
whether  supplied  from  boiler  or  from  a 
central  heating  station.  The  fact  that  the 


^  ^  Clarage  Kalamazoo  Multiblade  Ferns. 

unique  type  of  multiblade  fan,  designed 
tQ.,,handle  large  volumes  of  air  with  a  low 
peripheral  velocity,  has  been  placed  on  the 
market  by  the  Clarage  Fan  Co.,  Kalamazoo, 
Mich.  It  is  known  as  the  Clarage  Kalama¬ 
zoo  multiblade  fan.  The  manufacturers 
state  that  these  fans  have  been  found  to 
-equal  in  mechanical  and  volumetric  effi¬ 
ciency  and  to  surpass  in  strength  and  adapt¬ 
ability  any  other  fan  on  the  market.  They 
are  equipped  with  babbitted  bearings,  en¬ 
tirely  enclosed  and  protected  by  felt 
•washers. 

Among  the  points  of  interest  mentioned 
jfor  this  fan  are  that  the  number  of  the  fan 
.equals  the  approximate  diameter  of  the 
wheel  in  feet;  that  the  extra  large  inlet 
area  reduces  friction  and  increases  the 


THE  HEATING,  AND/y.ENTlLATING  MAGAZINE 


BEACH-RUSS  RETURN  LINE  VACUUM 
PUMP. 

pumps  have  no  intricate  parts  and  have 
'nothing  to  wear  out  is  mentioned  as  prac¬ 
tically  disposing  of  the  item  of  repairs. 

The  Beach-Russ  Company  also  manufac¬ 
tures  a  full  line  of  air  line  vacuum  pumps, 
made  of  monel  metal,  which  does  not  rust 
or  corrode. 

- • - 

New  Publications. 

Petroleum  and  Its  Products,  describing  its 
properties,  and  accompanied  by  specifications 
and  tables,  is  a  recent  publication  (Bulletin 
No.  9)  issued  by  the  Kansas  City  Testing 
Laboratory,  1013  Grand  Avenue,  Kansas  City, 
Mo.  It  sells  at  25  cents  a  copy.  The  bulletin 
presents  a  summary  of  the  production  and 
uses  of  petroleum  and  contains  useful  infor¬ 
mation  concerning  the  properties  of  petroleum 
products.  One  of  the  tables  shows  the  cost 
of  heating  with  petroleum  compared  with 
other  fuels,  based  upon  1,000,000  B.T.U.,  as 
follows : 

Petroleum . @  $1.00  per  bbl.  =  0.18c.; 

with  80%  efficiency  =  $0.23. 
Cherokee  slack  coal  @  $3.00  per  ton  =  0.13c. ; 

with  66%  efficiency  =  $0.20. 
Natural  gas  @  27c.  per  1,000  cu.  ft.  =  0.27c.; 

with  80%  efficiency  =  $0.33. 

Coal  gas . @  50c.  per  1,000  cu.  ft.  =  0.79c.; 

with  80%  efficiency  =  $1.(X). 

Electricity . @  Ic.  per  K.W.  hr.  =  2.93c.; 

with  100%  efficiency  =  $2.93. 

Colorado  School  of  Mines  Quarterly  for 
October,  1915,  contains,  among  other  things, 
an  article  by  Professor  R.  S.  Hawley,  profes¬ 
sor  of  mechanical  engineering,  on  “Systems 
of  Heat  Distribution,”  devoted  to  exhaust 


steam  heating  methods.- '  The.papen'K'^rfcfetf 
a  thesis  on  “A  Treatise,  on  Exhaust  ^Steain 
Heating,  with  Consideration  of  Power  Costs.” 
The  quarterly  is  published  by  the  Colorado 
School  of  Mines,  at  Golden,  Colo.  •  -  Sj 

Trade  Literature.  - 

The  Spencer  Cleaner  System,  featuring^ 
the  Spencer  turbine  vacuum  cleaner,  is  the 
subject  of  an  impressive  catalogue,  published 
by  the  Spencer  Turbine  Cleaner  Co.,  Hartford, 
Conn.  In  a  foreword,  attention  is  called 
the  beginnings  of  vacuum  cleaning,  the  writer 
adding,  “The  misfortune  of  vacuum  cleaning 
was  that  its  possibilities  were  so  great,  its* at¬ 
tractiveness  so  overwhelming,  that  a  number 
of  charlatans,  as  well  as  reputable  manufac¬ 
turers  with  plenty  of  money,  but  with  no  spe¬ 
cial  knowledge  or  experience,  rushed  into  the 
industry  for  the  sake  of  its  apparently  great 
and  easy  profits.”  This,  it  is  stated,  has  re¬ 
sulted  in  a  large  number  of  ambitious  but 
unscientific  devices,  together  with  a  vast 
amount  of  “atrocious”  engineering.  The  cata¬ 
logue  then  proceeds  to  discuss  various  methods 
of  vacuum  cleaning,  such  as  the  portable  ap¬ 
paratus,  the  use  of  the  piston  type  of  machine,, 
both  of  which  are  declared  to  be  inadequate.. 
It  is  then  pointed  out  that  the  Spencer  sys¬ 
tem  does  not  depend  alone  on  the  use  of  a 
turbine  cleaner,  but  also  on  the  design  and! 
proportioning  of  the  system  itself.  Numerous- 
buildings  are  shown  in  which  the  Spencer- 
system  is  installed,  including  the  Woolworth 
Building,  New  York,  and  the  Widener  Mem¬ 
orial  Library  at  Harvard  University. 

Probably  the  most  interesting  portion  of 
the  catalogue  to  engineers  is  that  containing 
performance  curves  in  a  number  of  installa¬ 
tions  and  the  point  is  made  that  the  final 
answer  is  not  the  vacuum  maintained  when 
first  installed  or  for  a  few  months  thereafter 
but  the  vacuum  maintained  at  the  end  of  the 
hose  after  several  years  of  continuous  use. 
Size  8J^  X  11  in.  Pp.  32. 

Reliable  Vacuum  Heating  News,  for 
January,  1916,  the  monthly  periodical  of  the 
Bishop-Babcock-Becker  Co.,  Cleveland,  O., 
contains  a  practical  article,  illustrated  by  a 
diagrammatic  sketch  of  a  typical  installation, 
on  “How  and  Why  the  Reliable  Return  Line 
Vacuum  Heating  Equipment  Provides  Efficient 
Heating.”  One  of  the  features  of  the  News  is 
its  “Questions  and  Answers  Department,”  re¬ 
lating  not  only  to  Reliable  vacuum  and  vacu- 
vapor  heating  equipment,  but  to  vacuum  heat¬ 
ing  in  general.  Size  7J^  x  9  in.  Pp.  8. 

Allis-Chalmers  Centrifugal  Pumps  and 
Centrifugal  Pumping  Units,  describing  all 
the  types  of  centrifugal  pumps  made  by  the 
^Allis-Chalmers  Co.,  Milwaukee,  Wis.,  are  dealt 
with  in  an  elaborate  new  catalogue  (Bulletin 
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No.  1632)  recently  issued  by  the  company. 
Size  8  X  10)^  in.  Pp.  48. 

Coyne  National  Trades  Schools,  Chicago, 
is  the  ttile  of  a  catalogue  issued  by  this  insti¬ 
tution  whose  courses  include  those  on  elec¬ 
trical  engineering,  plumbing,  etc.  The  Coyne 
Schools  have  been  in  operation  16  years.  All 
instruction  is  given  by  practical  work  with  the 
standard  tools  used  in  the  trade.  Practical 
construction  work  is  carried  on  by  the  stu¬ 
dents.  No  text-books  are  used,  and  the  school 
does  not  have  classes.  At  the  same  time, 
instruction  is  individual.  Size  8  x  10j4  in. 
Pp.  80. 

Trane  Vapor  Heating  System  is  the  title 
of  a  well  designed  catalogue  issued  by  the 
Trane  Co.,  La  Crosse,  Wis.  This  system  con¬ 
sists  of  special  radiator  valves,  return  fittings 
and  special  boiler  appliances,  and  operates  at 
atmospheric  pressure.  There  is  no  condenser 
in  the  basement,  the  idea  being  to  have  the 
radiators  furnish  all  the  condensing  effect 
necessary.  One  of  the  principal  appliances 
used  with  the  system  is  a  sensitive  vapor 


regulator  which  controls  the  draft  so  that  the 
pressure  cannot  rise  beyond  3  or  4  oz.  In 
addition  to  the  patented  graduated  radiator 
valve  used,  the  return  fitting  is  of  unique 
construction.  The  outlet  consists  of  two 
holes  for  air  and  water.  The  opening  for 


RETURN  FITTING  USED  WITH  TRANE 
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water  is  at  the  bottom  while  the  upper  smaller 
hole  is  for  the  escape  of  air.  It  is  stated 
that  one  reason  why  Trane  systems  heat  up 
quickly  is  because  when  vapor  first  enters 
the  radiators  both  holes  are  free  and  there 
is  no  resistance  to  the  passage  of  the  air 
which  is  displaced  by  the  entering  vapor. 
There  is  also  a  receiver  used  with  this  sys¬ 
tem  which  makes  it  possible  to  return  water 
to  the  boiler  at  all  times,  even  under  a  pres¬ 
sure  of  several  pounds.  Size  4j4  x  8  in. 
Pp.  48. 

Finding  and  Stopping  Waste  in  Modern 
Boiler  Rooms  is  the  title  of  a  68-page  booklet 
devoted  to  the  use  and  design  of  Cochrane 
meters,  issued  by  the  Harrison  Safety  Boiler 
Works,  3189  North  17th  St.,  Philadelphia,  Pa. 
In  addition  to  the  descriptive  matter  covering 
various  types  of  the  apparatus  itself,  the  in¬ 
troductory  part  of  the  booklet  takes  up  in 
detail  the  value  of  feed  water  and  condensate 
meters  as  aids  in  the  management  of  power 
plants.  Size  6  in.  x  9  in.  (standard). 

Clinton  High  Temperature  Cements, 
which,  it  is  stated,  will  resist  heat  better  than 
iron,  steel  or  fire  brick,  are  products  of  the 
Clinton  Metallic  Paint  Co,,  Clinton,  N.  Y., 
which  are  described  in  recent  circulars.  They 
include  asbestos  furnace  cement,  asbestos  re¬ 
tort  cement,  asbestos  putty  cement  and  asbestos 
stove  putty.  The  asbestos  furnace  cement  is 
used  for  cementing  joints  ard  protecting  iron 
and  steel  surfaces  which  are  exposed  to  in¬ 
tense  heat.  This  cement,  it  is  stated,  will  also 
make  absolutely  tight  and  strong  joints.  It  is 
said  to  be  especially  useful  in  mounting  and 
repairing  furnaces,  heaters,  etc. 


New  Type  of  Sheet  Metal  Radiator. 
Something  new  in  the  way  of  a  radiator 
is  the  Pressweld  “radio”  alloy  sheet  metal 
for  direct  and  indirect  steam  and  water  heat- 
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ing  which  have  been  brought  by  the  Amer¬ 
ican  Pressweld  Radiator  Corporation,  De¬ 
troit,  Mich.  This  radiator-  is  made  up  of 
uniform  sections,  each  section  consisting  of 
two  plates  of  heavy  gauge,  radio  alloy 
sheet  metal,  made  especially  for  the  pur¬ 
pose,  stamped  out  by  presses  and  then 
united  by  a  special  welding  process  which, 
it  is  stated,  results  in  a  perfect  steam  and 
watertight  joint. 

The  sections  are  joined  by  a  special  right 
hand  nipple  top  and  bottom,  which  is  fea¬ 
tured  as  the  most  practical  connection  ever 
made  to  add  sections  or  to  reduce  the 
number  of  units  at  any  time. 

Among  the  advantages  mentioned  for  the 
Pressweld  radiator  is  that  it  will  heat  quick¬ 
er,  cool  quicker  and  radiate  more  heat  from 
a  given  surface  than  a  cast-iron  radiator 
because  of  the  thinness  of  the  metal,  and 
the  smoothness  of  the  interior  sur¬ 
face,  permitting  more  rapid  circulation, 
also  wide  air  spaces  for  uniform  heat  dis¬ 
tribution. 

Attention  is  also  called  to  the  light 
weight  of  the  Pressweld,  which  is  one- 
fourth  the  weight  of  a  cast-iron  radiator  of 
equal  capacity. 

The  company  has  issued  a  catalogue 
containing  full  details  of  this  line,  includ¬ 
ing  tapping  lists,  measurements  and  ca¬ 
pacities. 


How  Can  Engineers  Best  Utilize  the 
Technical  Journals? 

That  we  cannot  keep  abreast  of  the  times 
without  reading  the  engineering  journals  is 
obvious.  That  if  we  carefully  read  all  the 
engineering  journals  in  our  chosen  specialty 
we  would  have  no  time  left  to  earn  a  living 
is  easily  capable  of  demonstration.  What 
then  is  the  proper  attitude  to  adopt  toward 
this  ever  increasing  flood  of  information  that 
pours  in  upon  us  so  relentlessly,  week  after 
week,  month  after  month,  and  year  after 
year? 

What  shall  the  reader  do  with  his  special 
selection,  from  his  technical  journal,  when 
once  he  thinks  he  has  separated  them  from 
the  flood  of  raw  material? 

Several  courses  are  open  to  him: 

1.  He  may  rely  on  his  memory  and  the  pub¬ 
lished  index  to  his  bound  volumes. 

It  is  safe  to  say,  however,  that  few  engi¬ 
neers  really  make  much  practical  use  of  this 
method.  The  intervening  index  and  the  both¬ 
er  of  a  search  following,  prove  to  be  discour¬ 
aging  to  that  degree  that  a  proposed  reference 
search  is  abandoned  in  about  one-half  the 
suggested  attempts.  The  ideal  filing  system  is 
the  one  in  which,  with  the  least  amount  of 


effort,  one  can  put  his  hand  immediately  and 
accurately  on  the  thing  itself,  be  it  a  book,  a 
pamphlet,  or  a  data  sheet. 

2.  He  may  keep  a  special  card  index  of 
important  data,  and  reference  to  valuable  arti¬ 
cles.  This  at  once  involves  labor  and  atten¬ 
tion,  which  few  busy  men  can  give,  and  which, 
if  done  by  assistants  or  librarians,  largely 
loses  its  personal  value  to  the  one  who  needs 
it.  The  same  objection  as  to  the  discouraging 
effect  of  intervening  indexes  holds  good  here, 
too,  and  it  is  further  safe  to  say  that  of  all 
the  contrivances  for  indexing,  the  most  diffi¬ 
cult  to  readily  handle  and  rapidly  examine 
is  the  card  Index  system. 

3.  He  may  abstract  important  data  in  a 
limited  way  on  loose  leaf  transparent  paper, 
standard  letter  size,  and  he  may  remove  or 
detach  articles  of  special  value  from  out  his 
journals,  to  be  filed  in  regular  office  file  sys¬ 
tem,  like  correspondence. 

The  writer  has  tried  all  of  the  above  meth¬ 
ods  at  considerable  cost  in  time  and  patience, 
and  has,  for  many  years,  settled  upon  the 
the  third  method  above  outlined.  With  all  its 
admitted  limitations  it  seems  to  be  the  best 
for  an  office  which  is  expected  to  find  out  in¬ 
formation  on  a  great  variety  of  subjects  in  a 
limited  time,  and  with  the  least  amount  of 
effort. 

Some  description  of  its  practical  workings 
may  be  of  interest  here. 

All  the  technical  papers  of  the  office  pass  on 
to  the  desk  of  the  head  of  the  office  and  are 
at  least  looked  over  (not  read)  by  him.  Arti¬ 
cles  important  to  his  particular  specialty  are 
checked  with  pencil,  and  articles  of  especial 
interest  are  looked  over  with  care  and  double 
checked.  Once  in  a  long  while  data  important 
enough  to  go  to  the  data  file  is  noted.  This 
is  either  especially  abstracted  by  the  stenog¬ 
rapher,  or,  if  a  diagram  or  cost  data,  perhaps 
traced  in  the  drafting  room ;  all  on  transpar¬ 
ent  paper  for  copying  purposes.  Special  data 
of  this  kind  on  SV^xll  in.  sheets  is  filed  in 
the  office  data  file  (a  separate  but  common 
standard  correspondence  file).  From  the  data 
file  loose  leaf  working  notebooks  are  made  up 
from  blue  prints  for  office  or  travel  purposes. 
They  are  altered,  refilled,  amended,  and  sort¬ 
ed  back  from  time  to  time  as  needed,  to  keep 
them  of  usable  volume  and  usefully  up  to 
date. — John  W.  Alvord  before  the  Federation 
of  Trade  Press  Associations. 


Talking  Points  for  Better  Heating  In¬ 
stallations. 

The  question  of  heating  our  homes,  though 
one  of  the  most  important  items  which  enter 
into  the  general  scheme  of  successful  house 
design,  is  the  one  which  is  most  frequently 
neglected.  We  are  particular  to  have  the  archi¬ 
tectural  details  worked  out  to  conform  to  our 
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ideas — and  we  generally  have  ideas  about  al¬ 
most  everything  except  the  heating  of  the 
home,  but  when  it  comes  to  the  heating,  all 
we  consider  is  the  first  cost.  We  install  the 
cheapest  system  we  think  we  can  get  along 
with,  and  the  lowest  bidder  gets  the  job.  Now 
this  is  all  wrong.  The  external  appearance 
of  the  house,  the  arrangement  or  rooms,  halls 
and  closets,  the  interior  decorations,  the  se¬ 
lection  of  lighting  fixtures,  etc.,  are  all  im¬ 
portant  elements  in  the  designing  of  a  house, 
but  do  any  or  all  of  these  affect  the  health  or 
happiness  of  the  occupants  nearly  so  directly 
as  the  system  of  heating  which  is  to  be  in¬ 
stalled?  Couldn’t  we  much  more  easily  put 
up  with  changes  in  some  of  those  items  which 
would  prevent  them  from  conforming  exactly 
to  our  ideas,  than  we  could  put  up  with  a  poor 
or  inadequate  system  of  heating?  For  more 
than  half  of  the  year  we  need  artificial  heat 
in  our  homes,  and  those  of  you  who  have  lived 
in  poorly  heated  houses  know  that  nothing  is 
so  great  a  hardship  to  a  family  as  the  lack 
of  proper  heating  arrangements. 

We  also,  in  designing  our  homes,  consider 
very  seriously  the  question  of  maintenance  in 
almost  everything  except  the  heating.  We  en¬ 
deavor  to  make  the  house  and  its  furnishings 
as  durable  as  possible  in  order  to  reduce  the 
cost  of  maintenance;  but  the  heating  system 
is  seldom  included  in  this  scheme  of  after 
economy.  More  often  the  lowest  first  cost  of 
installation  is  what  the  owner  considers.  In 
such  cases  he  subsequently  pays  for  fuel  poor¬ 
ly  utilized — many  times  the  saving  in  first  cost 
of  installation,  besides  not  obtaining  the  de¬ 
sired  heating  results.  It  would  be  better  and 
more  profitable  to  install  an  efficient,  durable, 
and  above  all,  an  adequated  heating  system. 


which  would  save  fuel  and  annoyance  every 
day  that  the  house  has  to  be  heated. — Roy  E. 
Lynd,  before  the  Borough  Club  of  Tenafly, 
N.  J. 


Handy  Hot  Water  Tank  Regulator. 

A  handy  hot  water  tank  regulator,  by  which 
the  amount  of  coil  surface  in  iron  pipe  and  in 
brass  pipe,  as  well  as  the  pounds  of  con¬ 
densation  per  hour,  may  be  quickly  figured,  is 
being  sent  out  by  the  Powers  Regulator  Co., 
Chicago,  Ill.,  with  its  compliments  and  New 
Year’s  wishes.  The  calculator  is  of  celluloid 
with  a  superimposed  separate  disc.  By  mov¬ 
ing  the  upper  disc  around  in  the  desired  direc¬ 
tion  until  the  various  figures  involved  register, 
the  result  is  read  directly  from  the  cal¬ 
culator. 

- • - 

Expansion  Tank  Data  for  Hot  Water 
Heating  Systems. 

The  following  tables,  useful  in  connec¬ 
tion  with  computing  the  sizes  of  expan¬ 
sion  tanks  required  in  hot  water  heating 
systems,  give  the  number  U.  S.  gallons  of 
water  in  round  tanks  of  variable  diameters 
and  depths,  and  in  one  foot  of  wrought  iron 
pipe  for  various  sizes. 

One  square  foot  of  cast-iron  direct  or  in¬ 
direct  radiation  contains  0.1875  U.  S.  gals. 
The  usual  temperature  rise  allowed  in  hot 
water  heating  systems  is  from  60°  to  220" 
F.,  or  an  increase  of  3.8%  of  all  the  water 
in  the  system.  In  installations  of  small 
capacity,  an  allowance  of  5%  is  necessary. 

In  computing  the  required  capacity  of  a 
tank,  due  allowance  should  also  be  made 
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EXPANSION  TANK  DATA. 

U.  S.  Gallons  of  Water  Per  Foot  of  Wrought  Iron  Pipe. 


Size.  1  1%  1%  2  2%  3  3%  4  4%  5  6  7  8  10  12  14  16 

U.  S.  Gals . 045  .078  .106  .174  .249  .384  .514  .662  .83  1.04  1.5  2.02  2.6  4.1  6.88  8.3  11.0 

U.  S.  Gallons  Contained  in  Round  Tanks. 

Diameter  in  Feet. 


Depth, 

ft. 

1 

1.5 

2 

2.5 

3 

2 . 

12 

26 

47 

73 

106 

2.5 . 

15 

33 

59 

92 

132 

3 . 

18 

40 

71 

110 

159 

3.5 . 

21 

46 

82 

129 

185 

4 . 

24 

53 

54 

147 

212 

4.5 . 

26 

60 

106 

165 

238 

5 . 

29 

66 

117 

184 

265 

6.5 . 

35 

79 

141 

221 

318 

7 . 

41 

93 

165 

258 

371 

8 . 

47 

106 

188 

294 

424 

9 . 

53 

119 

212 

235 

477 

10 . 

59 

132 

235 

372 

530 

for  the 

cold 

water  level 

to  show  in 

the 

guage 

glass 

at 

a  height 

6  in. 

above 

the 

bottom 

of  the 

tank,  as  shown 

in  the 

ex- 

pansion  tank  detail. 

In  the  detail  a  tank  is  shown  connected 
to  an  automatic  water  feeder  which  main¬ 
tains  a  minimum  water  line.  The  supply  is 
through  a  gate,  then  a  check  valve.  An 
equalizing  pipe  and  pipe  inlet  to  tank,  each 
with  a  gate  valve,  is  provided,  as  shown. 
A  1J4  in.  nickel  seat  relief  valve,  set  at 
15  lbs.  pressure,  provides  the  necessary  re¬ 
lief  for  high  pressures.  The  overflow  is 
run  to  the  nearest  available  place  and  the 
water  from  the  heating  system  enters  as 
shown.  The  guage  glass  is  equipped  with 
shut-off  valves. 


Correct  and  Incorrect  Methods  of  Connect¬ 
ing  Branches  to  Main  Ducts. 

The  proper  manner  in  which  to  connect 
the  branches  of  a  ventilating  system  to  the 
main  or  trunk  duct  for  the  conditions  shown 
is  illustrated  by  Figs.  1  and  2,  in  which  the 
dotted  lines  indicate  the  more  usual,  but 
incorrect,  way. 

A  connection  made  as  shown  in  dotted 
lines  in  Fig.  1  would  require  the  use  of  a 
volume  damper  in  order  to  throttle  the  air 
supply,  as  this  connection  is  in  direct  line 


FIG.  1.— CORRECT  AND  INCORRECT  LO¬ 
CATION  OF  BRANCH  CONNECTION. 


3.5 

4 

4.5 

5 

5.5 

6 

144 

188 

238 

294 

355 

423 

180 

235 

297 

367 

444 

529 

216 

282 

357 

441 

533 

635 

252 

329 

416 

514 

622 

740 

288 

376 

476 

588 

711 

846 

324 

424 

535 

661 

800 

952 

360 

480 

595 

734 

889 

1,060 

432 

564 

714 

870 

1,066 

1,270 

504 

658 

833 

1,015 

1,244 

1,480 

572 

752 

952 

1,160 

1,411 

1,690 

644 

846 

1,070 

1,305 

1,600 

1,900 

716 

940 

1,190 

1,450 

1,777 

2,110 

with  the  main  travel  of  the  air  in  the  trunk 
duct.  While  this  could  be  readily  accom¬ 
plished,  it  would  be  objectionable,  due  to 
the  noise  caused  by  a  high  velocity,  and 
would  be  undesirable  particularly  if  in¬ 
stalled  in  a  schoolhouse,  where  quietness 
of  operation  is  required.  The  full  lines 
indicate  the  more  advisable  method,  though 


FIG.  2. — SUPPLYING  AIR  FROM  MAIN  TO 
BRANCH  FLUES. 


this  would  serve  to  decrease  the  amount 
of  air  supplied  to  the  connection.  How¬ 
ever,  the  apparent  disadvantage  may  be 
overcome  by  the  partial  closing  of  the 
dampers  at  all  connections  beyond.  Fur¬ 
thermore,  the  tendency  for  the  main  travel 
of  the  air  is  to  follow  the  outer  circle  of 
the  main  duct,  as  shown  by  the  arrows. 

A  somewhat  similar  case  is  shown  in 
Fig.  2.  In  this  instance,  the  supply  of  air 
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to  the  two  flues  would  be  too  great,  due 
to  the  slight  resistance  set  up  by  their 
short  connections  to  the  main  flue,  especial¬ 
ly  when  compared  to  the  longer  run  to  the 
flues  further  on.  Otherwise  the  remarks 
applying  to  Fig.  1  are  of  equal  force. 

- 

Gold  Medal  for  Cochrane  Metering  Heater. 

An  award  of  the  gold  medal  was  given 
the  Harrison  Safety  Boiler  Works,  Phila¬ 
delphia,  for  its  exhibit  of  the  combined 
open-feed  water  heaters  and  hot  water  me¬ 
ters,  known  as  the  Cochrane  metering 
heater,  exhibited  at  the  Panama-Pacific  In¬ 
ternational  Exposition  in  San  Francisco. 
This  apparatus  is  designed  to  heat  boiler 
feed  water  by  means  of  exhaust  steam  from 
engines,  pumps,  etc.,  and  simultaneously 
to  meter  the  water  and  record  the  rate  of 


flow,  and  to  integrate  the  total  flow  in  any 
elapsed  period. 


Year  Book  of  New  York  Chapter  of  Heat¬ 
ing  Engineers. 

The  New  York  Chapter’s  Year  Book  for 
1915-1916  has  been  published  in  vest-pocket 
size.  It  contains  the  officers,  committees, 
constitution  and  by-laws,  as  well  as  the 
papers  read  at  different  times  before  the 
chapter  since  its  organization  in  1911.  The 
list  of  members  given  is  corrected  up  to 
January  1,  1916.  The  chapter  has  75  mem¬ 
bers  in  all  classes. 

- »  ■  - 

Herbert  Coward,  for  three  years  in 
charge  of  the  Spiro  turbine  department  of 
the  Buffalo  Forge  Co.,  has  been  appointed 
steam  engineer  of  the  Carrier  Engineering 
Corporation,  of  New  York. 
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Coming  Events. 

April  11-14,  1916. — Spring  meeting  of 
the  American  Society  of  Mechanical  Engi¬ 
neers,  New  Orleans,  La. 


Deaths. 

Charles  C.  Scaife,  president  of  Wm.  B. 
Scaife  &  Sons  Co.,  Pittsburgh,  Pa.,  one 
of  the  pioneer  firms  in  the  heating  and 
plumbing  trade,  died  December  31,  1915,  at 
his  home  in  that  city.  He  was  71  years 
old.  The  company’s  principal  product,  gal¬ 
vanized  range  boilers,  were  developed  to  a 
point  where  their  use  was  country-wide. 
Mr.  Scaife’s  father  designed  and  patented 
the  original  dome-head  range  boiler,  and 
to  Charles  C.  Scaife  belonged  the  credit 
for  the  invention  of  the  first  successful 
rivetless  hot  water  boiler.  The  company 
with  which  he  had  been  connected  for  over 
fifty  years  was  founded  by  his  grandfather, 
Jeffrey  Scaife,  in  1802.  It  is  thought  that 


his  death  was  hastened  by  the  loss  of  his 
son,  Charles  C.  Scaife,  Jr.,  secretary  of  the 
company,  who  died  last  November. 

L.  H.  Prentice,  Jr.,  son  of  L.  H.  Prentice, 
vice-president  of  the  L.  H.  Prentice  Co., 
Chicago,  heating  and  ventilating  and  power 
plant  contractors,  was  drowned  January  3, 
1916,  in  the  Mississippi  River,  near  Bolivar 
Landing.  He  was  on  a  duck-shooting 
cruise  in  his  60-ft.  naphtha  launch.  Efforts 
were  made  to  recover  the  body,  but  with¬ 
out  avail.  Mr.  Prentice  was  27  years  old. 

John  A.  Hill,  president  of  the  Hill  Pub¬ 
lishing  Co.,  New  York,  publishers  of  tech¬ 
nical  publications,  died  suddenly  January  24, 
while  riding  in  his  automobile  to  his  office. 
He  was  57  years  old.  Power  and  Engineer¬ 
ing  News  are  two  of  the  technical  journals 
published  by  this  company.  Mr.  Hill  had 
won  a  high  place  in  the  field  of  technical 
publication,  having  contributed  largely  to 
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the  adoption  of  better  standards  of  ethics 
in  the  conduct  of  trade  papers,  as  well  as 
achieving  notable  business  successes  with 
his  various  periodicals. 

- »  -  ■ 

Miscellaneous  Notes. 

Minneapolis,  Minn. — The  Womroth  sys¬ 
tem  of  ventilation,  invented  by  George  F. 
Womroth,  business  agent  for  the  Minneapo¬ 
lis  Board  of  Education,  is  being  tested  in 
a  grade  school  in  that  city,  with  a  view  of 
having  the  system  installed  in  all  of  the 
schools  in  Minneapolis.  The  system  pro¬ 
vides  for  the  individual  ventilation  of  each 
room,  the  air  being  taken  from  the  top  of 
the  building,  passed  over  a  heating  coil 
and  blown  into  the  room  by  means  of  a 
fan.  It  differs  from  the  system  now  in 
use  in  that  at  regular  intervals  the  fan  is 
reversed  and  the  air  blown  out  through  the 
same  duct.  This  is  expected  to  result  in 
a  “breathing”  effect.  It  is  claimed  for  this 
system  that  it  will  keep  all  of  the  air  in 
the  room  in  circulation,  as  well  as  provid¬ 
ing  effective  ventilation. 

Chicago,  Ill. — President  F.  W.  Lamb  of 
the  Chicago  Master  Steam  Fitters’  Asso¬ 
ciation,  is  recovering  from  a  severe  attack 
of  pneumonia. 


The  Steamo 
Air  Moistener 

An  improved  type 
suited  for  use  under  a 
variety  of  conditions. 

It  is  the’  one  pipe  type, 
made  in  1"  and 
pipe  sizes,  for  attachment 
to  steam  heating  systems 
independent  of  the  radia¬ 
tion.  Also  for  industrial 
application  requiring  hu¬ 
midity. 

The  Air 
Moistener  Co. 

28  N.  Market 
Street, 
Chicago,  Ill. 


Central  Supply  Association  will  hold  its 
mid-winter  meeting  in  Chicago  February  23, 
1916,  with  headquarters  at  the  Auditorium 
Hotel. 

Chicago,  Ill. — “Ventilate — don’t  hibernate” 
is  the  advice  of  Chicago’s  health  depart¬ 
ment,  the  warning  having  followed  the 
reports  of  deaths  for  the  last  week  in 
December  which  ran  400  over  the  average. 

Chicago,  Ill. — The  case  against  Oscar  H. 
Heinemann,  silk  manufacturer,  who  was 
charged  with  failure  to  equip  his  factory 
with  proper  ventilating  apparatus  was  non¬ 
suited  when  his  attorneys  made  the  plea 
that  the  notice  served  on  the  factory  had 
not  been  sufficient  warning.  A  new  notice 
has  been  served  and  a  new  suit  filed.  Eleven 
additional  charges  were  continued.  The 
case  had  attracted  considerable  attention 
and  several  women’s  organizations  sent 
representatives  to  appear  at  the  trial. 

Rock  Island,  Ill. — A  total  of  $50,463.50 
was  spent  in  Rock  Island  during  1915  for 
heating  plants.  Of  the  various  types  of 
heating  plants,  hot  air  furnaces  lead  in 
number,  with  hot  water  second,  vacuum 
third,  and  steam  forth.  There  were  252 
individual  plants  placed  in  homes  or  busi¬ 
ness  buildings,  October  showing  the  great- 
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€st  a,ctivity  with  40  plants,  while  March 
was  lowest,  with  8  permits. 

Chicago,  Ill. — Dr.  John  Dill  Robertson, 
commissioner  of  health  for  Chicago,  states 
that  since  assuming  his  present  duties  he 
has  received  from  ten  to  fifteen  letters  a 
week  from  parents  and  teachers,  complain¬ 
ing  of  the  ventilation  in  the  public  schools. 
It  has  been  found  that  many  of  the  com¬ 
plaints  apply  to  schools  equipped  with  mod¬ 
ern  types  of  mechanical  ventilation.  The 
letters  have  been  sent  to  the  chief  engi¬ 
neer  of  the  department  of  education  and 
will  be  the  subject  of  a  special  investigation. 

Salt  Lake  City,  Utah. — Through  its  fail¬ 
ure  to  submit  plans  for  its  new  $6,000  heat¬ 
ing  plant  to  the  State  Board  of  Education 
for  approval  before  its  construction,  an¬ 
other  $1,000  will  be  added  to  the  expense 
of  the  Nephi  School  Board,  according  to 
R.  C.  Watkins,  state  building  commissioner. 
He  stated  that  no  provision  had  been  made 
in  the  plans  for  ventilation. 

National  Association  of  Master  Plumbers 
has  published  the  proceedings.,  in  bound 
form,  of  its  thirty-third  annual  convention, 
held  last  summer  in  Chicago.  The  volume 
contains  360  pages  and  is  issued  from  the 
office  of  the  president,  James  S.  Cassedy, 
689  Massachusetts  Avenue,  Cambridge, 
Mass. 

Cleveland  Master  Steam  and  Hot  Water 
Fitters  held  their  annual  meeting  and  ban¬ 
quet  at  the  Hofbrau  Restaurant,  Cleveland, 
December  20.  Walter  Klie  was  the  toast¬ 
master.  Addresses  were  made  by  the  retir¬ 
ing  president,  D,  A.  Stuart,  Vice-President 


W.  L.  Crowell,  Secretary  W.  B.  Van 
Sickle,  Edward  Hobday,  attorney  for  the 
association,  and  others.  The  following 
officers  were  elected:  President,  M.  L. 
Crowell;  vice-president,  William  Chafer; 
secretary,  W.  B.  Van  Sickle;  treasurer,  A. 
E.  Welker;  directors:  Walter  Klie,  Albin 
Seidel,  D.  A.  Stuart,  Edward  Mauser  and 
William  Warren. 

- • 

Central  Station  Heating  Notes. 

Detroit,  Mich. — A  series  of  explosions  in 
manholes  of  the  Edison  Illuminating  Com¬ 
pany  in  Detroit,  early  in  January,  deprived 
many  builidngs  of  heat,  light  and  power. 
It  is  thought  that  needle  ice  in  a  valve  in 
the  intake  was  the  original  cause  of  the 
trouble.  The  explosions  were  due  to  an 
overloaded  electric  cable  which  melted  and 
took  fire,  igniting  gas  in  the  tunnels. 

New  York  Steam  Company,  New  York, 
has  placed  a  contract  with  the  Milliken 
Bros.,  Inc.,  for  1,500  tons  of  fabricated  steel 
for  the  construction  of  a  boiler  house  at 
Burling  Slip,  East  River. 

Hibbing,  Minn. — Complaints  that  the 
heating  rates  in  Hibbing  have  increased 
100%  have  led  the  water  and  light  com¬ 
mission  of  the  city  council  to  consider  a 
change  in  the  system  of  charging.  Under 
the  present  system,  consumers  pay  60  cents 
for  each  1,000  lbs.  of  condensation.  This 
is  considered  to  be  the  equivalent  of  42 
cents  per  square  foot  per  season. 

Ritzville  Heating  Co.,  which  is  estab¬ 
lishing  a  central  heating  plant  at  that  place, 
has  sent  its  articles  of  incorporation  for 


Jenkins  Bros.  Hose  End  Valves 

Particularly  adapted  to  fire  protection  service  because  they  are  fitted 
with  Jenkins  Bros.  Discs  of  soft  flexible  rubber  composition,  forming 
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sures.  The  discs  never  stick  nor  corrode,  and  valves  are  at  all  times 
ready  for  instant  service.  Various  styles.  Write  for  catalogue  No.  20. 
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filing.  The  company  is  organized  with  a 
capital  stock  of  $200,000,  and  has  the  fol¬ 
lowing  officers:  President,  H.  B.  Spear; 
secretary,  G.  E.  Lovell;  directors:  David 
Hoefel,  Henry  Rosenoff,  Jr.,  J.  P.  Koch 
and  J.  B.  McCoy.  Ultimately  it  is  planned 
to  have  a  system  large  enough  to  heat  all 
of  the  business  houses  on  Main  Street. 

Washington,  D.  C. — Revised  bids  opened 
for  the  construction  of  the  central  heating 
and  power  plant  in  Washington  included 
one  of  $1,397,484  from  the  W.  G.  Cornell 
Co.,  of  New  York  and  Washington.  An¬ 
other  bidder  was  George  T.  Kelly,  of  Yonk¬ 
ers,  N.  Y.,  whose  revised  bid  was  $1,436,000. 
The  available  appropriation  for  the  work  Is 
$1,494,104,  so  that  the  Cornell  company 
bid  gives  a  margin  of  $96,620  under  the 
appropriation,  while  that  of  George  Kelly 
provides  a  $58,104  margin. 

Des  Moines,  la. — It  is  announced  that 
the  proposed  heating  franchise  in  favor 
of  the  Des  Moines  Electric  Company  will 
probably  be  submitted  to  the  voters  at  the 
city  election  in  April.  It  is  planned  to 
install  the  central  heating  plant  in  the 
fall  of  1916.  . 

- • - 

Manufacturers’  Notes. 

Sarco  Company,  Inc.,  New  York,  has 
been  formed  to  take  over  the  Sarco  Engi¬ 
neering  Co.  and  the  Roller-Smith  Co.,  of 
New  York  City  and  Bethlehem,  Pa.  The 
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The  Mouat  Vapor 
Heating  System 

For  Homes  of  Character 


To  homes  distinguished  for  their  fine 
appointments  and  up-to-dateness,  the 
Mouat  Graduating  Vapor  Heating  Ssra- 
tem  adds  the  finishing  touch.  By  its 
use  perfect  safety  is  assured,  all  leaky 
vents  are  done  away  with,  and  noisy 
pipes  eliminated;  furthermore,  an  ever 
ready  supply  of  mild,  healthful  heat 
is  always  available  with  a  very  small 
amount  of  attention. 

There  is  nothing  that  produces  such 
absolute  comfort  as  just  the  right 
amount  of  healthful  heat  to  meet  all 
changes  in  the  weather  and  the  ability 
to  control  the  heat  readily  to  suit  the 
ideas  of  all  persons  concerned.  This 
ideal  heat  regulation  is  one  of  the 
strong  features  of  the  Mouat  System. 

Many  advantages  and  accomplish¬ 
ments  of  this  system,  and  the  com¬ 
plete  detail  and  facts  of  its  operation 
are  given  in  a  new  booklet.  Write  for 
it. 
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Better  Valves 


Detroit  Packless  Radiator  Valves  were  designed  to  meet  the  demand 
for  better  valves. 

They  have  proved  to  be  better  in  every  way — they  are  absolutely  tight 
and  will  stay  tight — they  do  not  leak  around  the  stem  nor  need  repacking. 

The  installation  of  Detroit  Packless  Valves  means  economy  and  per¬ 
manent  satisfaction  for  the  building  owner. 


Detroit  Pacldess 
Radiator  Valves 


EQUITABLE  BUILDING,  NEW  YORK 
Architect,  Ernest  R.  Graham 
Heating  Contractors,  Tbompson-Starrett  Co. 
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are  being  specified  in  prominent  buildings 
throughout  the  country  because  they  meet 
that  all-important  requirement  of  maximum 
utility  combined  with  beauty  of  line  and 
finish. 


Their  lines  are  substantial,  symmetrical 
and  pleasing. 


The  metal  surfaces  have  a  smooth  satin 
finish  that  will  not  deteriorate— the  handles 
are  mahogany  finish,  large  and  nicely  pr.o- 
portioned.  In  fact,  Detroit  Packless  Valves 
are  finished  in  a  manner  to  harmonize  with 
the  most  beautiful  surroundings. 


And  the  line  is  complete — angle — corner — 
globe — gate — in  all  sizes  for  every  kind  of 
installation  on  steam  and  hot  water  systems. 

Illustrated  Booklet  V-46  gladly  sent  on  re* 
quest. 


Detroit  Lubricator  Company 
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Makers  of  the  Stewart  Carburetor 


The  first  cost  is  the  whole  cost — there  is 
no  occasion  for  having  a  man  spend  most 
of  his  time  keeping  them  in  condition,  and 
there  is  no  danger  of  their  becoming  un¬ 
sightly  from  rusty,  dirty  water. 
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change  is  made  as  a  result  of  the  increase 
in  the  sales  of  steam  traps  Sarco  and  tem¬ 
perature  regulators  Sarco  which,  it  is  stated, 
have  broken  all  records  during  1915.  The 
Sarco  Co.,  Inc.,  which  will  handle  all  sales, 
will  have  the  advantage  of  greatly  increased 
selling  and  manufacturing  facilities.  The 
address  of  the  company  will  be  the  South 
Ferry  Building,  New  York. 

Terry  Steam  Turbine  Co.,  Hartford, 
Conn.,  announces  the  appointment  ot 
Maynard  D.  Church  as  chief  engineer  of 
the  company. 

Walworth  Mfg.  Co.,  Boston,  Mass.,  an¬ 
nounces  the  appointment  of  Frank  A. 
Bucknam  as  manager  of  its  New  York 
office.  Mr.  Bucknam  was  for  over  thirty 
years  treasurer  and  general  manager  of 
the  Nason  Mfg.  Co.,  New  York.  The  Wal¬ 
worth  Company  has  bought  the  business  of 
Joseph  E.  Gallagher,  New  York,  and  has 
combined  the  business  of  its  export  depart¬ 
ment  and  power  piping  at  the  New  York 
branch,  which  is  now  located  at  19  Cliff 
Street.  Mr.  Bucknam  will  be  assisted  by 
Shirley  R.  Mitchell  and  a  force  of  sales¬ 
men  who  will  cover  the  metropolitan  dis¬ 
trict. 

P.  D.  Beckwith  Estate,  Inc.,  Dowagiac, 


Mich.,  has  appointed  Arthur  A.  Kiewitz  as 
heating  engineer  in  its  Moistair  Heater  de¬ 
partment.  Mr.  Kiewitz  will  handle  the  de¬ 
signing  and  selling  of  the  Round  Oak  Moist- 
air  heaters  in  New  York,  New  Jersey  and 
the  New  England  States,  with  headquarters 
in  Long  Island  City,  N.  Y.  In  taking  up 
his  new  duties  Mr.  Kiewitz  leaves  a  posi¬ 
tion  with  the  New  York  City  Department 
of  Education  with  which  he  has  been  con¬ 
nected  for  nearly  fifteen  years  as  engineer 
and  designer  of  heating  and  ventilating 
apparatus.  He  was  also  for  nine  years  an 
instructor  in  the  evening  schools.  Mr. 
Kiewitz  is  a  member  of  the  American  So¬ 
ciety  of  Heating  and  Ventilating  Engineers. 

Bishop-Babcock-Becker  Co.,  Cleveland, 
O.,  manufacturers  of  the  Reliable  vacuum 
heating  specialties,  announces  the  removal 
of  its  New  York  branch  to  larger  and  bet¬ 
ter  quarters  at  376-380  Lafayette  Street.  It 
is  also  announced  that  William  E.  Taylor 
has  been  appointed  sales  agent  for  Greater 
New  York  and  northern  New  York  State 
for  the  company’s  vacuum  heating  depart¬ 
ment,  with  headquarters  at  145  East  34th 
Street. 

Magee  Furnace  Co.,  Boston,  Mass.,  has 
completed  the  removal  of  its  plant  from 
Chelsea  to  Taunton,  although  the  Chelsea 
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rect  Radiator 
for  heating, 
ventilating 
and  drying 
purposes. 


The  construc¬ 
tion  of  this  ra¬ 
diator  is  unique 
in  that  there  are 
no  elbows,  re¬ 
turn  bends  or 
nipples  used. 


Its  efficiency  is  high,  as  the  drainage  is  perfect,  and  as  it  frees  itself 
readily  from  air,  every  foot  is  prime  heating  surface. 

Its  tubes  are  individual  and  thus  free  to  expand  and  contract  independ¬ 
ently  of  any  other  pipe. 

It  is  adaptable  to  almost  any  space,  as  it  can  be  placed  with  pipes  in  a 
vertical  or  horizontal  position  or  any  modification  of  these  positions.  It 
requires  no  double  decking  (with  double  steam  and  drip  connections  and 
structural  supports)  to  obtain  necessary  free  area. 
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Air  Washer  in  new  Central  Dormitory  at  Wellesley  College,  Wellesley,  Mass. 
Architects,  Coolidge  &  Carlson,  Boston,  Mass. 


Another  Installation  of 


The  Heating  and  Ventilating  equipment  at  the  new  Central 
Dormitory  was  entirely  supplied  by  this  company.  It  includes 
a  4x6  Sturtevant  Air  Washer  and  humidifier,  and  a  Sturtevant 
Steel  Plate  Fan  driven  by  a  Sturtevant  Vertical  Steam  Engine. 

The  engine  exhaust  steam  is  used  in  the  heater.  The  system 
has  automatic  temperature  control. 

Other  recent  installations  of  Sturtevant  Air  Washers  include: 

Miami  Hotel,  Dayton,  Ohio 
Bank  of  Italy,  Los  Angeles,  Cal. 

Frankfort  High  School,  Phila. 

Cleveland  City  Hall 

East  Ohio  Gas  Company  Building,  Cleveland 
Rochester  No.  17  School 


Our  Air  Washer  Department  will  co-operate  with  architects  and 
engineers  in  the  preparation  of  plans  and  specifications.  If  you  have 
a  problem  in  air  conditioning,  write  us. 


STURTEVANT  COMPANY 


HYDE  PARK,  BOSTON,  MASSACHUSETTS 
AND  ALL  PRINCIPAL  CITIES  OF  THE  WORLD 
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plant  will  not  be  entirely  given  up  for  the 
present.  The  company’s  Boston  offices  and 
showrooms  will  be  continued  at  38  Union 
Street. 

Scientific  Heater  Co.,  Cleveland,  O., 
manufacturer  of  gas  heated  boilers,  etc., 
has  appointed  T.  A.  Quay  as  sales  man¬ 
ager  of  its  boiler  department.  Mr.  Quay 
was  formerly  city  inspector  of  heating  and 
ventilating  in  Cleveland.  The  company  has 
provided  for  an  increase  in  its  output  of 
50%  through  the  acquisition  of  additional 
floor  space  in  its  power  plant. 

Homestead  Valve  Mfg.  Co.,  Homestead, 
Pa.,  will  act  hereafter  as  eastern  repre¬ 
sentative  of  the  Taylor  Steam  Specialty 
Co.,  Battle  Creek,  Mich. 

Lytton  Mfg.  Co.,  Franklin,  Va.,  manu¬ 
facturer  of  heating  specialties,  has  opened 
a  branch  office  in  Chicago,  at  1606  Tribune 
Building.  The  office  will  be  in  charge  of 
C.  H.  Jewwell,  the  company’s  manager  of 
sales. 

Shirley  Radiator  &  Foundry  Co.,  Indian¬ 
apolis,  Ind.,  through  its  trustee,  Russell  T. 
MacFall,  will  have  its  plant  sold  by  order 
of  the  court.  The  plant  is  located  at  Beech 
Grove,  Ind. 

Williamson  Heater  Co.,  Cincinnati,  O., 
held  the  sixty-fifth  annual  banquet  of  its 


city  and  field  salesmen  in  Cincinnati  recent¬ 
ly.  E.  O.  De  Camp  was  toastmaster. 
Addresses  were  made  by  A.  W.  William¬ 
son,  W.  C.  Williamson,  John  N.  Richard¬ 
son,  W.  T.  Jameson,  J.  I.  Edwards,  Daniel 
Lape  and  Ray  Kirkpatrick. 

Parker  Mfg.  Co.,  Florence,  Ala.,  whose 
organization  was  recently  announced  with 
a  capital  stock  of  $17,500,  has  located  at 
Chattanooga,  Tenn.,  where  it  will  engage 
in  the  manufacture  of  the  Parker  system  of 
heating  and  ventilation.  This  system  is 
the  invention  of  E.  J.  Parker,  who  will  be 
the  company’s  superintendent.  It  consists 
of  a  stove  surrounded  by  an  asbestos-lined 
jacket.  The  air  is  heated  by  convection 
and  passes  up  through  a  series  of  perfora¬ 
tions  at  the  top  of  the  jacket.  The  air  so 
heated  is  taken  in  directly  from  outdoors. 
The  system  is  sold  under  a  guarantee  that 
it  will  heat  a  given  space  in  a  given  time 
to  a  given  temperature  with  less  than  half 
the  fuel  required  by  other  systems  of  heat¬ 
ing.  The  officers  of  the  company  are:  W. 
N.  Graham,  Florence,  a  merchant  of  that 
place;  vice-president,  S.  W.  Frierson,  Flor¬ 
ence,  an  attorney;  secretary  and  sales  man¬ 
ager,  N.  P.  Morrison,  formerly  mayor  of 
Florence;  treasurer,  C.  E.  Jordan.  Florence, 
attorney  for  the  Southern  Railroad. 
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SMipiif  Apparatus  in  Cherryvale 


HYDE  PARK,  -  •  BOSTON,  MASS. 


Architects,  J.  H.  Felt  &  Co.,  Kansas  City,  Mo. 
CHERRYVALE  HIGH  SCHOOL,  CHERRYVALE.  KANSAS 


Multiyane  Fan  Wheel 


And  All  Principal  Cities  of  the  World. 


Above  photograph  shows  the  new  Cherryvale  High  School  which  is 
ventilated  by  Sturtevant  Apparatus. 

The  chief  reason  for  the  almost  universal  use  of  Sturtevant  apparatus 
is  the  splendid  service  given  by  the  company.  The  goods  are  right 
in  every  particular  and  the  co-operation  and  advice  of  our  Engineering 
Department  goes  with  them.  Our  part  in  the  transaction  does  not  cease 
when  we  have  merely  sold  apparatus,  but  we  maintain  a  permanent 
interest  in  it,  so  that  every  single  unit  may  work  with  absolute  satisfac¬ 
tion  to  the  customer. 


Fifty  years  of  following  this  policy  has 
made  us  the  largest  manufacturers  in  the 
world  of  fans  and  allied  products. 


B.  F.  STURTEVANT  COMPANY, 
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Bristol  Co.,  Waterbury  Conn.,  manu¬ 
facturers  of  the  Bristol  line  of  recording 
instruments,  has  established  a  new  branch 
office  at  San  Francisco,  Cal.,  in  the  Rialto 
Building.  B.  J.  Klein,  one  of  the  company’s 
sales  engineers,  has  been  appointed  Pacific 
district  manager  and  will  have  his  head¬ 
quarters  at  the  San  Francisco  branch  office. 
Mr.  Klein  is  a  mechanical  engineer  and  in¬ 
strument  expert,  having  had  a  long  experi¬ 
ence  with  The  Bristol  Co.,  including  a 
period  of  more  than  six  years  as  Chicago 
district  manager.  He  has  been  located  in 
San  Francisco  during  the  past  year  as 
manager  of  the  Bristol  Company’s  exhibit 
at  the  Panama-Pacific  Exposition.  It  is 
stated  that  this  exhibit  has  greatly  in¬ 
creased  the  demand  for  the  company’s 
products  in  the  Pacific  Coast  territory. 


New  Firms  and  Business  Changes. 

Indiana  Steam  Heating  and  Plumbing 
Co.,  Inc.,  Indianapolis,  Ind.,  has  dissolved. 

Philp  &  Paul,  New  York,  contractors  for 
steam  and  hot  water  apparatus,  have  re¬ 
moved  to  new  and  larger  quarters  at  174 
East  119th  Street. 

Illinois  Plumbing  &  Heating  Co.,  Cham¬ 
paign,  Ill.,  is  a  new  partnership  formed  by 


A.  C.  Flanagan  and  Frank  Shannon,  both 
of  whom  were  for  many  years  in  the  em¬ 
ploy  of  the  Reliable  Plumbing  &  Heating 
Co.  The  new  firm  has  taken  quarters  at 
128  South  Walnut  Street. 

Joliet,  Ill. — Louis  A.  Williamson,  until 
recently  plumbing  inspector  for  Joliet,  has 
tendered  his  resignation  to  enter  the  heat¬ 
ing,  plumbing  and  sheet  metal  business. 
He  has  purchased  the  sheet  metal  depart¬ 
ment  of  the  Henson  Hardware  Company 
and  will  have  offices  at  107  West  Jefferson 
Street. 

Van  Emery  &  Millard,  Bronson,  Mich., 
is  the  title  of  a  new  firm  that  will  engage 
in  the  heating  and  plumbing  contracting 
business.  Mr.  Van  Emery  is  a  mechanical 
engineer,  while  Mr.  Millard  has  had  some 
35  years’  experience  in  the  heating  and 
plumbing  business.  The  firm  has  located 
in  the  Bronson  Journal  Building. 

Werner  Nygren,  New  York,  formerly  a 
member  of  the  engineering  firm  of  Nygren, 
Tenney  &  Ohmes,  New  York,  announces 
that  he  has  commenced  a  private  practice 
of  his  own  as  consulting  engineer  for  steam 
power,  heating  and  ventilating  installations, 
having  secured  his  partners’  consent  to 
withdraw  from  the  firm  of  Nygren,  Tenney 


Public  Building  Ventilation 

requires  the  moving  of  large  volumes  of  air  without  the  noise  of 
machinery. 

Westinghouse  Motors 

have  excellent  performance  qualities,  being  quiet  and  free  from 
vibration  and  are,  therefore,  extensively  used  in  the  ventilation  of — 


Club  Houses 
Schools 
Libraries 
Theatres 


Auditoriums 
Hotels 
Hospitals 
Office  Buildings 


There  is  a  Westinghouse  Motor  for  every  type  of  ventilation,  for  every  size  of 
building,  for  blowing  or  exhausting. 

We  have  made  many  successful  installations.  Let  us  apply  our  experience  to  your 
next  job. 

Westinghouse  Electric  &  Mfg.  Co. 

East  Pittsburgh,  Pa. 

Sales  offices  in  all  large  American  cities. 
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Good  Materials — Good  Design — 

Good  Construction  and  Good  Results 

A  combination  which  makes  for  permanent  satisfaction. 

Such  prominent  Engineering  accomplishments  as  the  Hudson 
Tubes — Pennsylvania  Railroad  Tunnel  —  Brooklyn  Bridge 
Station — New  York  Terminal  Station — Equitable  Building — 
and  many  others- in  which  out  apparatus  is  installed  is  indica¬ 
tive  of  the  confidence  placed  in  our  goods  by  the  Engineering 
profession. 

**  Sirocco”  Fans  have  These  Good  Qualities 

The  Ford  Motor  Co. — the  Packard  Motor  Co. — Toledo  Fac-  t 

tories  Building  of  Toledo,  Ohio — ^the  Baker-Vawter  Co.,  of  Benton  * 

Harbor  were  convinced  that  “Sirocco”  had  the  merits  claimed 
for  it  and  installed  it  in  their  industrial  and  office  buildings 
The  user  displays  confidence  in  “Sirocco”  by  installing  and  the 
Engineer  displays  confidence  in  “Sirocco”  by  advocating  it—  yj 
that’s  what  has  made  “Sirocco”  such  a  success.  ^ 

An  Engineer’s  binder  of  bulletins  on  “Sirocco”  and  “ABC” 

Products  will  be  mailed  at  your  request — they’re  standard  ]■ 

size— ^ Ask  for  Engineer’s  series  Nd:  2509.  W 

A^VE1^ICAN  r.O^^ANY  M 


DETROIT.  MICHIGAN  U  S.A. 

Canadian  pirocco  Co..  Lhnited.  Windsor,  Ont,  Manufacturers 
for  Canada. 

The  illustration  shows  a 
''Sirocco"  Induced  Draft 
InstallaUoa  at  the  plant  of 
the  Famum  Cheshire  Co., 

Famum,  Mass.  Two  No.  6 
American  "Sirocco"  Fans. 
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&  Ohmes.  Mr.  Nygren’s  offices  will  be  lo-  $850.  Among  the  creditors  are  the  Amer- 

cated  in  the  Architects’  Building,  101  Park  ican  Radiator  Co.,  $6,253;  the  E.  F.  Keating 

Avenue.  He  states  that  the  policy  which  Co.,  $6,020;  Francis  A.  Williams,  $22,572, 

contributed  so  largely  to  the  success  of  the  and  Emma  L.  Wiliams,  $14,500,  both  for 

firm  from  which  he  now  retires,  after  being  money  loaned. 

connected  therewith  since  its  inception,  _ ^ 

seven  years  ago,  a  policy  inherited  from  the  New  Incorporations, 

firm’s  predecessor,  the  late  Alfred  R.  Wolff,  Bailey  Meter  Co.,  141  Milk  Street,  Bos- 
whose  assistant  he  was  for  fourteen  years,  ton.  Mass.,  incorporated  to  manufacture 

will  also  be  the  policy  of  this  new  enter-  and  sell  a  complete  line  of  recording  me- 

P^^se.  ters  and  instruments  for  power  plant  and 

Tenney  &  Ohmes,  New  York,  is  the  new  similar  uses.  These  meters  have  been  de¬ 
title  of<  the  firm  of  Nygren,  Tenney^  &  veloped  during  the  past  six  years  in  the 

Ohmes,  consulting  engineers  for  heating  mechanical  engineering  department  of  the 

and  ventilating  and  power  plants,  Mr.  Ny-  Fuel  Testing  Co.,  of  Boston.  E.  G.  Bailey 

gren  having  retired  from  the  firm  to  engage  will  devote  his  entire  time  to  the  new 

in  an  independent  business  as  consulting  company,  but  the  Fuel  Testing  Company 
engineer.  will  continue  its  regular  line  of  work  under 

•  the  personal  direction  of  W.  B.  Calkins, 

Business  Troubles.  who  has  been  a  partner  with  Mr.  Bailey 

New  York. — Bankruptcy  schedules  of  since  the  organization  of  the  company  in 

Blake  &  Williams,  heating  and  ventilating  1909.  The  Bailey  meters  are  adapted  to 

contractors,  a  corporation  which  failed  re-  accurately  measure  steam,  water,  air  and 

cently,  show  liabilities  of  $255,663,  of  which  gases,  under  all  conditions  of  pressure,  tem- 

$89,530  is  secured  and  $1,339  is  for  wages.  perature  and  capacity.  It  is  stated  that 

Nominal  assets  are  $248,921,  consisting  of  the  entire  line  of  meters  and  instruments 

real  estate,  $107,298;  stock,  $11,265;  machin-  is  fundamentally  new.  The  Bailey  Meter 

ery,  $7,828;  accounts,  $107,062;  cash  in  bank.  Company  announces  that  it  is  prepared  to 

$12,002;  office  furniture,  $1,258;  notes,  $758;  take  up  all  problems  relating  to  the  flow 

horses  and  trucks,  $600;  shares  of  stock,  of  fluids. 


MULTIBLADE  FANS 


Surpassing  in  Constructional  De¬ 
tail  other  Fans  of  this  Type  in 
the  same  way  that  CLARAGE 
STEEL  PLATE  FANS  excel  in 
their  class. 


LARAGE  Fa^N 


MPANY 


HEATING. VENTILATING  S  DRYING  ENGINEERS. 

KALAMAZOO-MICHIGAN-U.  S.  A. 
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Serves  More  People  in^^More  Ways  Than 
Any  Institution  of  Its  Kind  in  the  World 


40%  more  steam  with  the  same  amount  of 
coal — J-M  Heat  Insulation 

(Actual  Case) 


“Does  it  pay  to  use  an  insulation?” 

We  asked  the  Chief  Engineer  of  a  large  plant  this  ques¬ 
tion.  And  his  answer  was — “at  the  same  time  that  I 
installed  J-M  Heat  Insulation  throughout  this  plant,  I 
added  apparatus  that  called  for  40%  more  power.  But  we 
are  generating  no  more  steam  than  before  the  addition 
to  the  plant  was  made.” 

And  this  is  but  one  of  the  many  cases  where  a  saving  has 
been  remarked.  It  is  but  one  of  the  thousands  of  actual 
cases  where  J-M  Heat  Insulation  has  helped  a  plant. 
Helped  with  its  21  kinds  of  insulation,  its  corps  of  service 
men  who  get  together  with  you  to  plan  the  job  and  who 
install  it  for  you,  if  you  so  desire. 


J-M  Asbcsto-Sponge  Felted. — One 
Style  of  J-M  Heat  Insulation 


You  can  clean  the  J-M  Steam  Trap 
in  two  minutes 

Remove  the  cover,  take  out  the  ball  and  body  is 
accessible  for  cleaning.  J-M  Steam  Traps  seldom 
need  cleaning.  They  have  no  stuffing  boxes  or  plug 
valves  to  clog  with  grease  or  dirt. 

But  if  you  should  want  to  clean  or  inspect  a  J-M 
Trap  you  can  do  it  in  two  minutes. 

There  are  no  levers  in  the  J-M  Trap  to  get  out  of 
order  and  require  adjustment.  Nothing  to  break 
down. 

The  J-M  Steam  Trap  is  fool-proof,  trauble-proof, 
and  practically  wear-proof.  Needs  no  attention. 

Can  be  used  for  any  service  where  necessary  to  remove  water, 
air  or  other  gases  from  steam.  Made  in  all  sizes  for  any  pressure 
or  vacuum.  Most  simple  trap  made;  costs  practically  nothing 
to  maintain.  Write  for  special  J-M  Steam  Trap  Bulletin. 


H.  W.  JOHNS-MANVILLE  COMPANY 


Boston 
New  York 

Toronto, 


Chicago  Cleveland  Detroit 

Philadelphia  Pittsburgh  St.  Louis 

THE  CANADIAN  H.  W.  JOHNS-MANVILLE  CO.,  LIMITED, 


Milwaukee 
San  Francisco 


Montreal, 


Winnipeg, 


Vancouver. 
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George  P.  Jacobs  &  Co.,  272  South  Ninth 
Street,  Brooklyn,  N.  Y.;  capital,  $100,000; 
to  conduct  a  heating  and  plumbing  supply 
business.  Incorporators:  G.  P.  Jacobs,  R. 
E.  Jacobs  and  J.  H.  Wills,  all  of  Brooklyn. 

R.  F.  Morse  Co.,  Providence,  R.  I.,  in¬ 
corporated  to  manufacture  heating  boilers. 
Incorporators:  Rudolph  P.  Morse,  Provi¬ 
dence;  M.  L.  Miller,  Warwick,  R.  I.,  and 
Charles  H.  McKenna,  Barrington,  R.  I. 

Pacific  Gas  Radiator  Co.,  Los  Angeles, 
Cal.;  capital,  $25,000.  Incorporators:  John 
E.  McKeever,  Ralph  G.  Burdick  and  Walter 
L.  Hallberg. 

Orcutt  Pipe  Hanger  Co.,  Toledo,  O.; 
capital,  $15,000.  Incorporators:  Fordyce  J. 
Orcutt  and  others.  The  new  company  oc¬ 
cupies  quarters  in  the  Toledo  Factories 
Buildings. 

Charles  H.  Darmstadt,  Inc.,  New  York; 
capital,  $20,000;  to  conduct  a  heating  and 
plumbing  supply  business.  Incorporators: 
H.  S.  Mack,  W.  R.  Grobler  and  L.  F. 
Darmstadt. 

Dubuque  Sanitary  Mfg.  Co.,  Dubuque, 
la.,  to  conduct  a  jobbing  business  in  heat¬ 
ing  and  plumbing  supplies,  as  well  as  to 
manufacture  certain  lines  of  heating  and 
plumbing  specialties.  The  business  will  be 


under  the  management  of  J.  A.  Blichmann, 
formerly  secretary  of  the  Kretschmer  Mfg. 
Co.  Others  associated  with  the  new  firm 
are  Frank  Meyers,  who  will  have  charge 
of  the  factory,  and  J.  M.  Young,  who  will 
manage  the  sales  department. 

Intemationzd  Sanitary  Mfg.  Co.,  Port¬ 
land,  Me.;  capital,  $400,000;  to  manufacture 
heating  and  plumbing  fixtures.  Incor¬ 
porators:  Albert  F.  Jones,  T.  L.  Croteau 
and  A.  B.  Farnham,  all  of  Portland. 

G.  A.  Blanchard  &  Co.,  Portland,  Me.; 
capital,  $10,000;  to  manufacture  heat  regu¬ 
lating  devices.  Incorporators:  George  A. 
Blanchard,  Arthur  Chapman  and  H.  O. 
Wilbur. 

Electric  Heating  &  Mfg.  Co.,  Seattle, 
Wash.;  capital,  $75,000.  Incorporators:  P. 
F.  Apfel,  R  H.  Walker  and  L.  G.  Eddy. 

Dwyer-Field  Agency,  St.  Paul,  Minn.; 
capital,  $25,000;  to  deal  in  power  plant  and 
heating  equipment  and  contractors’  supplies. 
Incorporators:  P.  A.  Dwyer  and  D.  E. 
Dwyer,  of  St.  Paul,  and  M.  Field,  Jr.,  of 
Minneapolis. 


Contracts  Awarded. 

Chattanooga  Heating  Co.,  Chattanooga, 
Tenn.,  heating  and  ventilating  Bradley 
County  High  School  at  Cleveland,  Tenn. 


HBrM  Tnermometers 


^cos  mercury  operated,  steel  con-  / 
struction  Recording  Thermom-  fi 
eters,  Angle  and  Straight  Stem 

_ A _  All  _ 17—  ! 


Thermometers,  All  Glass  En- 
D  graved  Stem  Thermometers, 
Hygrodeiks  and  Hygrometers, 
Thermo-Electro  and  Radiation 
Pyrometers. 

Mark  this ;  —  Every  Instrument  bearing  H  &  M 
makes  bonest  claim  to  supremacy  because  every  manu¬ 
facturing  step  is  carefully  worked  out  in  detail,  appli¬ 
cations  carefully  studied. 

Put  your  problem  up  to  us.  Our 
experience  will  prove  very  valu¬ 
able  to  you.  Our  service  prompt 
and  efficient,  suggestions  and 
literature  free.  Command  us. 


The  ^os  Mercury  Operated 
Recording  Thermometer 

TheHSM  DWisJon 
Taytor  Instrument  Companies 
Rochester.  N.Y 
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SEAMLESS 

SYLPHON 

METAL  DIAPHRAGM 

VALVES 

These  Valves  are  without  ex¬ 
ception  the  SIMPLEST  and 
most  PERFECT  metal  dia¬ 
phragm  valves  ever  devised. 

The  Diaphragm  used  in  these 
valves  is  made  from  one  piece 
of  brass  and  it  is  absolutely 
SEAMLESS,  thus  insuring 
against  original  or  developing 
leaks  and  giving  the  longest 
possible  life  to  the  diaphragm. 


Johnson  Service  Co. 


OFFICES 


Boston,  Mass. 
Buffalo,  N.  Y. 
Chicago,  III. 
Cincinnati,  Ohio 
Cleveland,  Ohio 
Dallas,  Tex. 
Denver,  Colo. 
Detroit,  Mich. 
Indianapolis,  Ind. 
Kansas  City,  Mo. 


Los  Angeles,  Cal. 
Milwaukee,  Wis. 
Minneapolis,  Minn. 
New  York,  N.  Y. 
Philadelphia,  Pa. 
PittsburglL  Pa. 
Portland,  Ore. 

San  Francisco,  Cal. 
Seattle,  Wash. 

St.  Louis,  Mo. 


for  the  automatic  control  of  radi¬ 
ators,  mixing  dampers,  heating 
stacks,  hot  water  tanks,  etc. 


Seamless  Sylphon  Metal  Bellows 


SEAMLESS  SYLPHON  ^  7 

VALVES  AND  DAMPER  MO¬ 
TORS  are  identified  with  the 


MANUFACTURED  BY 


Johnson  System 
of  Temperature 
Regulation 
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Turner  Co.,  San  Francisco,  Cal.,  heating 
Alameda  County  Infirmary  at  Oakland,  Cal., 
for  $4,640;  the  plumbing  contract  went  to 
the  Snook  Co.,  at  its  bid  of  $6,640. 


Business  Chances. 


Washington,  D.  C. — Sealed  proposals 
will  be  received  at  the  office  of  the  Super¬ 
vising  Architect,  Treasury  Department,  for 
the  following-named  work: 

Until  February  24,  1916,  for  the  construc¬ 
tion  complete  of  the  U.  S.  Post  Office  at 
Batavia,  N.  Y.  One  story  and  basement, 
7,150  sq.  ft.  ground  area. 

Until  March  7,  1916,  for  the  construction 
complete,  including  mechanical  equipment, 
etc.,  of  the  U.  S.  Post  Office  at  South 
Bethlehem,  Pa. 

FOR  SALE. 

One  Heavy  Construction,  Full-Housed 
Mine  Fan,  top  horizontal  discharge,  over¬ 
hung  10-ft.  diameter  wheel,  complete  with 
pedestal,  thrust  and  outboard  bearings,  and 
flywheel  pulley.  Capacity,  70,000  cu.  ft.  at 
350  R.P.M.  As  good  as  new  and  a  bargain. 
Address  Aluminum  Ore  Co.,  East  St.  Louis, 
Mo. 


WANTED. 

Wanted. — An  experienced  heating  and 
ventilating  engineer  who  can  show  good 
lecord;  to  invest  from  $3,000  to  $5,000  in  a 
growing  engineering  and  contracting  busi¬ 
ness,  well  located.  Give  full  particulars  in 
first  letter.  Address  “Mason,”  care  of 
Heating  and  Ventilating  Magazine. 


FOR  SALE. 

For  Sale — ^One  cross-compound  Buckeye 
engine,  with  high  pressure  auxiliary  cylin¬ 
der  attached.  Can  be  used  condensing  or 
non-condensing  for  steam  or  hot  water 
heating.  The  size  of  this  engine  is:  18^-in. 
diameter  high  pressure  cylinder;  diameter 
low  pressure  cylinder,  36  in.;  stroke,  33  in.; 
R.P.M.,  138;  auxiliary  cylinder  14j4  in.  di¬ 
ameter,  33-in.  stroke.  This  engine  is  direct- 
connected  to  a  Westinghouse  revolving 
field  type,  2,300-volt,  400-K.W.,  60-cycle,  2- 
phase  generator. 

Also  one  tandem  compound  Buckeye  en¬ 
gine,  20x36x33,  138  R.P.M.,  direct-connected 
to  400-K.W.  Westinghouse  surface-wound 
armature  type  2-phase,  60-cycle,  2,300-volt 
generator.  Address  Iowa  Railway  &  Light 
Co.,  Cedar  Rapids,  la.  • 


THREE  NEW  ONES 


SYRACUSE 

PACKLESS 

RADIATOR 

VALVES 


Catalogue 


Style  37 


Style  38 


ALL  OF  THEM  DANDIES  ! 

Send  for  the  catalogue  which  tells 
about  these  new  style  valves. 

SYRACUSE  FAUCET  AND  VALVE  COMPANY 


Office  and  Factory 

Syracuse,  N.  Y. 


Sweet’s  Catalogue  Page  1094 
GEO.  A.  WELD  CO.,  79  Milk  Street,  Boston 


220-224  West  42nd  St. 

New  York  City 
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VALVE  SATISFACTION  IS 
NOT  A  THING  OF  A  DAY 

It  must  be  born  of  a  number  of  vital 
factors. 

Ist.  Correct  Design. 

2nd.  Convenient  and  Pleasing  Fea¬ 
tures. 

3rd.  Careful  and  Accurate  Work¬ 
manship. 

4th.  Pleasing  Appearance. 

All  of  these  advantages  are  the  her¬ 
itage  of  the 

LAVIGNE  PACKLESS  ' 
QUICK-OPENING  STEAM 
RADIATOR  VALVE 

Made  by  experts  in  valve  construction.  Not  an  experi¬ 
ment.  A  tried  and  proven  mechanical  principle. 

Built  right — To  stay  tight 

The  Time  to  Use  Lavigne  Packless  Quick-Opening 
Steam  Radiator  Valves 

.  Is  ALL  the  time 

All  good  jobbers  supply  them. 

Ask  for  circulsur. 

Lavigne  Manufacturing  Co. 

Detroit,  Michigan 


Please  mention  Thb  Heating  and  Ventilating  Magazine  when  yon  write. 
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OVER  3000 

Sheet-Metal  Workers,  Heating 
and  Ventilating  Contractors  and 
Engineers  USE  and  SPECIFY 


/ 


PARKER 

DAMPER  QUADRANTS 

for  regulating  dampers  in  ducts, 
smoke  pipes,  etc. 


J  BECAUSE— 

r  l.  They’re  simple— consist  of  only  four  mal¬ 

leable  iron  parts. 

2.  They’re  labor-saving — installed  in  a  few 
minutes — no  bolting,  nor  riveting. 

3.  They  give  unfailing  satisfaction. 

Our  new  booklet  on  the  QUADRANTS  should 
be  in  your  file.  Write  for  a  copy. 

PARKER  SUPPLY  COMPANY  ^ 

Manufacturers  of  Expansion  Bolts^  Screw 
Anchors,  and  Sheet-Metal  Workers’  Specialties 


S15  West  45th  Street 


NEW  YORK 
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THE 


SHAPE  TUBES  EXPLAIN  THE  SUCCESS 


of  the 


PATTERSON  HOT  WATER  TANK 


FRANK  PATTERSON  &  CO.,  26  Cortlandt  Street,  New  York 

Representatives  in  all  Principal  Cities 


Automatic  Electric 

CONDENSATION  PUMP 

AND  CAST  IRON  RECEIVER 

automatically  takes  care  of  the  condensation  that  accu¬ 
mulates  in  return  line  of  heating  system. 

Avoids  LOWERING  BOILER  IN  PIT — Stimulates  circulation.— 
Saves  25%  in  fuel  consumption.— Small  operating  cost.  Get  results' 
frorn^  your  heating  apparatus  by  using  an  Economy  Pump  and 
Receiver. 

We  manufacture  2dso  Return  Line  Vacuum  Pumps,  Air  Line 
Vacuum  Pumps,  Sump  Pumps,  Sewage  Ejectors  and  Hot  Water 
Circulating  Pumps. 

General  catalog  (No.  83)  sent  on  request. 

Economy  Pumping  Machinery  Co. 

116-118  North  Carpenter  St.,  Chicago.  Ill. 


for  heating  water  tor  ao- 
mestic  or  manufacturing 
purposes.  Both  ends  of 
each  seamless  brass  tube 
are  expanded  into  heavy 
cast-iron  tube-heads  with 
an  improved  roller  ex¬ 
pander.  Their  shape  pro¬ 
vides  for  the  free  con¬ 
traction  and  expansion  of 
each  individual  tube  with¬ 
out  straining,  so  there  is 
no  danger  of  leakage. 


WATEKx 


Type  C.  Patented  Aug.  26,  1913. 


Any  Combination  of  Storage  and  Heating  Capacities  Can  be  Furnished. 

Send  for  Catalogue. 


Correct  Engineering  Principles 

are  followed  in  the  construction  of  the 

ALBERGER  MULTI-HEAD 
WATER  HEATERS 

a  gvg  gAvstvag  wi  v  «g  ws^aa  - — — 

Proper  provision  is  made  for  expansion  and  contraction  of  _  the  tubes.  Built  of  the 
highest  grade  materials,  consisting  of  pure  copper  and  cast-iron. 

For  boiler  feed  water,  gravity  and  forced  circulation  heating  systems,  hot  water  service  for  domestic 
puiposes,  etc.  Catalogue  on  request. 

ALBERGER  HEATER  COMPANY,  BUFFALO,  N.  Y. 

CHICAGO.  ILL. 


Please  mention  The  Heating  and  Ventilating  Mac,azine  when  you  write. 
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WHEN  THE  HOT  WATER  DEMAND  RUNS  HIGH 

Our  large  experience  in  manufacturing  heaters  for  laundries  has  developed  the  fact 
that  there  is  not  always  enough  exhaust  steam  to  heat  all  the  water  to  the  temperature 
required.  This  is  always  the  case  with  a  wet-wash  laundry.  For  a  high  hot  water 
demand  use  the 

SIMS  CLEAN  E-Z  HEATER,  TYPE  D. 

This  heater  is  supplied  with  two  sets  of  straight,  seamless  drawn  brass  tubes,  the  lower 
for  exhaust  steam,  located  in  the  coolest  water.  The  upper  set  of  tubes  is  for  live 
steam  direct  from  the  boiler,  controlled  by  a  thermostat. 

Our  Bulletin  HL-2  gives  full  particulars  of  Sims  Heaters  for  laundries,  hotels,  hospitals  and  other 
service.  Consultation  free.  All  work  guaranteed. 

THE  SIMS  COMPANY  18th  Street,  Erie,  Pa. 


Single  Trap  System 


Special 

Advantages 

Two  traps  combined  in  one. 

Double  capacity. 

Continuous  drainage  and 
continuous  feed  to  boiler. 

Requires  only  one-tenth 
the  amount  of  steam  to  op¬ 
erate  it  as  compared  to  a 
steam  pump. 

Uses  simple  brass  lined, 
self  cleaning  rotary  valves. 

Returns  condensation  to 
the  boiler  instantly  and  at 
high  temperature. 


A  Guaranteed 
System  of 
Steam 
Drainage, 
Water  Lift 
and 

Boiler  Feeding 
THE 


Return  Steam  Trap 


Double  Trap  System 

No  Cost 
Trial 

So  confident  are  we  of  the 
positive  and  economic  serv¬ 
ice  the  American  Duplex  will 
give  you  that  we  will  ship 
on  30  days’  free  trial. 

The  American  Duplex  eith¬ 
er  proves  our  claims  in  your 
own  plant  or  we  take  it  back 
at  our  expense. 

No  interference  with  your 
present  piping  system  or 
eimipment. 

Send  for  trial  trap  now. 


AMERICAN  DUPLEX  STEAM  TRAP  COMPANY 

414  MofiPat  Building,  Detroit,  Mich. 
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Davis 

Pressure 

Regulators 

Save 

Steam 


DAVIS 


When  economy  suggests  or  necessity  de¬ 
mands  the  use  of  steam  at  less  than  boiler 
pressure  use  A  DAVIS  REDUCING  VALVE. 

This  automatic  device  saves  steam  by  deliv¬ 
ering  the  exact  amount  required  and  no  more. 
Being  simple  in  construction  and  positive  in 
action  you  may  rely  upon  it  for  efficient  ser¬ 
vice. 

For  forty  years  Davis  Valves  have  been  used  by 
men  of  experience  who  demand  the  best  possible 
results  from  their  equipment. 

G.  M.  DAVIS  REGULATOR  CO. 

436  MILWAUKEE  AVENUE  CHICAGO 

New  York  Boston  Philadelphia  Pittsburgh  San  Francisco 


Send  for  Complete 
Catalog  No.  8 


VALVES 


Use  Mueller  Regulating  Valves 

Made  of  the  best  material  procurable  and  put 
together  by  skilled  mechanics,  Mueller  Valves 
stand  up  under  the  most  exacting  conditions. 

They’re  built  right  and  can  be  relied  upon  to  give 
dependable  service. 

It  makes  no  difference  what  pressure  you  want  to  con¬ 
trol — steam,  air,  oil,  water,  gas,  acetylene  or  oxygen, 
etc., — there's  a  Mueller  valve  that  will  meet  the 
requirements. 

Our  line  is  complete.  It  covers  eVery  phase  of 
pressure  reduction  and  regulation.  Large  and  small 
plants  of  every  kind  are  using  Mueller  Valves  and 
they  speak  only  praise  for  them. 

We  shall  be  glad  to  send  you  our  catalog  giving 
complete  information  in  regard  to  the  Mueller  line. 

Write  us  today. 

H.  Mueller  Mfg.  Company 

New  York  nFCATlIR  III  San  Francisco  Reducing  and  Regulating 

14S  W.  3#th  St.  Mission  St.  Valve  and  Pump  Governor 

Maker  of  High  Grade  Water,  Plumbing  and  Gas  Brass  Goods 


Please  mention  Tnx  Heating  and  Ventilating  Magazine  when  yon  write. 


For  Safety,  Sureness  of  Operation  and  Durability 

FOSTE,R  PRESSURE,  REGULATORS 

roR.  STE,AM  HEATING  SERVICE 
(Classes  “Q”  and  “Q  H”)^ 

We  make  several  types  of  pressure 
regulators— those  shown  in  the  illus- 
■  ^BlU  trations  here  were  designed  particu- 

I  larly  for  steam  heating  service,  and  HttnSS 

they  are  very  sensitive,  reliable,  high  Hlfl 

grade  in  every  particular  and  superior  H|  1 

to  other  makes  in  construction  and 

workmanship.  There  are  no  weights  i^^^^SUSnSSS^^B&Si 

or  ^close  fitting  pistons,  and  are  easily 
adjusted  to  tne  desired  pressure  be- 

tween  1  and  15  lbs.  Made  in  sizes  B|j| 

Kp  inch  to  2  inches  inclusive,  composition  mi 

body.  Larger  sizes  are  fitted  with  J| 

composition  renewable  seats.  ^Pm 

FOSTER.  ENGINEERING  CO.,  NewarR,  N.  J. 

CHICAGO,  ILL.,  180  North  Dearborn  Street  PHILADELPHIA,  PA.,  601  Harrison  Building 

PITTSBURGH,  PA.,  518  Park  Building  BOSTON,  MASS.,  161  Summer  Street 

These  Valves  are  fully  explained  on  Pages  29  to  33  of  our  1913  Catalogue,  No.  20. 

Please  mail  copy  of  Catalogue  to 


Name  Address 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


RADIATOR  TRAP  SARCO 


Two  Pipe  Low  Pressure — ^Vapor — 


Vacuum  Heating  Systems 


SARCO  COMPANY,  Inc. 

Old  Colony  Bldg.,  Chicago  South  Ferry  Bldg.,  New  York 
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Principle — Thermostatic 
Motive  Power — Liquid  Expansion  and 
Contraction 


Positively  noiseless  in  operation. 
No  place  for  scale  and  dirt  to  lodge. 
Contact  between  head  of  valve  and 
seat  a  line  instead  of  surface.  Dis¬ 
tance  inlet  to  outlet  3"  or  1^"  and 
can  be  installed  at  any  angle.  Guar¬ 
anteed  not  to  stick  or  air  bind.  You 
cannot  buy  a  more  accurate  Radi¬ 
ator  Trap  no  matter  how  much 
more  you  pay  for  it. 

Send  today  for  list  and  trial  offer 
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TWO 
STEAM 
TRAPS 
IN  ONE 


Side  Showing  Steam  Inlet  and  Vent  Outlet 


The  Farnsworth  Duplex  Boiler  Feeder  Steam  Trap  has 
two  chambers  which  alternately  fill  and  discharge,  inces¬ 
santly  draining  your  steam  systems  and  continuously 
feeding  condensation  to  your  boiler.  The  result  is  double 
capacity,  double  efficiency  and  no  loss  of  heat  units. 
The  alternate  filling  and  discharging  makes  absolute 
positive  control  of  the  valves  which  are  heavy,  rugged 
parts  and  are  guaranteed  for  two  years  under  any 
Everlasting  Blow  Off  Valves.  These  are  the  only  working 
pressure  up  to  250  pounds. 

Tke  FARNSWORTH  Duplex 

Boiler  Feeder  Steam  Trap 

has  no  packed  trunnion  stuffing  boxes  to  leak  or  bind, 
no  weights,  levers,  floats  or  buckets  to  cause  trouble  and 
requires  no  adjustments  whatsoever.  It  is  absolutely 
automatic  and  dependable.  The  Farnsworth  Duplex  Steam 
Trap  will  do  everything  that  a  pump  can  do  and  more 
because  it  handles  water  under  high  temperature  and 
needs  no  lubricating  oil,  packing  or  attention. 

If  you  are  interested  in  the  most  improved  stqam  trap  on 
the  market,  write  for  particulars — it  will  pay » you  to  in¬ 
vestigate  the  Farnsworth  Duplex  Steam  Trap  before 
purchasing  any  other  kind  of  a  steam  trap  or  pump. 


F.  C. 


75  Trinity  Place 


Also 

Non-Return  Sepa¬ 
rating  Traps 

Lifting  and  Pumping 
Traps 

Direct  Return  Traps 
Vacuum  Traps 
Meter  Traps 

See  later  issues  for  cuts 
and  descriptions 


FARNSWORTH  CO. 

ENGINEERS 

NEW  YORK  CITY 


Side  Showing  Water  Inlet  and  Outlet 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


Ric-wiL  MethoD 

of 

Insulating  Underground  Pipes 

Double  Insulation  —  Diatomite  com¬ 
position  moulded  onto  the  conduit.  (Con¬ 
duit  is  serrated  to  hold  insulation.)  Loose 
Non-settling  Ric-wiL  Asbestos  Silica  Fibre. 
Perfect  Underdrainage — The  life  of  any  underground 
heating  system.  Ric-wiL  Interlocking  Base  Drain  always 
insures  a  dry  ditch. 

Highest  EftMeacy — Lowest  lastallatloa  Cost — Permanent 

The  Ric-wiL  Underground  Pipe  Covering  Co.  clea^laTJo  "‘*ohio 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  unite. 


« H.p.Equipment  Has  staycd  through  all  and  remains,  the  Champion  of 
High  Standards  and  Liberal  Rating. 

They  have  more  successful  large  installations,  in  such  skyscrapers 
as  the  Woolworth,  the  Bankers  Trust,  and  the  New  York  Municipal 
Building ;  in  such  residences  as*  Castle  Gould,  Mrs.  E.  H.  Harriman 
and  Mr.  C.  S.  Woolworth,  and  in  such  institutions  as  Yale,  Harvard 
and  Cornell  Universities,  than  all  others  combined. 


The  Spencer  Turbine  Cleaner  Company 

Hartford,  Conn. 
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Patented 


It  Will  Pay  You  to  Investigate 

The  Leonhard  Aatomatic  Water  DrirenAir  Exhauster 

For  Air  Line  Vacuum  Heating  Systems 

CREATES  and  automatically  maintains  a  vacuum  in  the  air 
piping  leading  from  air  valves.  Rapid,  silent  and  uniform 
circulation  of  steam  throughout  entire  radiation  is  procured, 
with  the  great  expansion  peculiar  to  vacuum  space. 

The  Air  Exhauster  is  very  simple,  has  bronze  diaphragms,  no 
wearing  parts,  does  not  require  packing,  and  will  last  a  lifetime. 

No  experiment,  but  a  tried  and  proven  ^vice.  A  postal  will  bring  you  full  details. 

FREDERICK  LEONHARD 

536  East  123rd  Street  •  -  -  CLEVELAND,  OHIO 


Other  Vacuum  Cleaners  Have  Come 
and  Gone,  But 


The  SPENCER 

Low  Velocity 
Wide  Clearance  JL 
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You’ve  Been  Wanting  an 
Expansion  Joint  Like  This  ! 


."wiATWH  TAint  V. 


Whether  your  view  point  is  that  of 
the  owner  who  pays  for  the  equipment 
or  of  the  engineer  who  uses  it,  you 
will  be  interested  in  this  joint.  It  is 
absolutely  reliable,  never  requires 
packing,  cannot  get  out  of  order  and 
will  last  a  life  time.  It  is  not  expen¬ 
sive.  It  is  called  the 


BADGER 

Self  Equalizing 
Expansion  Joint 

Built  of  one  piece  of  corrugated  cop¬ 
per,  it  takes  up  expansion  on  the  prin¬ 
ciple  of  an  accordion.  It  is  reinforced 
by  equalizing  rings  which  distribute 
the  expansion  equally  among  the  cor¬ 
rugations.  For  community  heating 
systems  requiring  long  pipe  lines,  it  is 
ideal,  as  it  may  be  forgotten  after  it  is 
installed.  Its  diameter  is  but  slightly 
larger  than  that  of  the  pipe  itself.  This 
joint  is  made  for  any  size  and  any  pres¬ 
sure.  Our  free  catalogue  tells  all  about 
it.  Write  for  your  copy. 


E.  B.  BADGER  &  SONS  CO. 


63-75  PITTS  ST. 


BOSTON,  MASS. 


Please  mention  Trb  Heating  and  Ventilating  Magazine  when  yon  write. 
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STANDARD 


Above  cut  illustrates  th  e  completion  of  our  tin  lined 

STEAM  PIPE  CASING 

We  also  make  unlined  casing. 

FOR 

Insulating  Underground  Steam  Pipes 

Write  for  CATALOG  and  PRICES. 

We  furnish  all  SPECIALS  required. 

Standard  Wood  Pipe  Co. 

WilUamsport,  Penna. 


ntilators, 


‘  Massighusetts 

and  all  Principal  Cities  of  the  World 


Automatic  Pressure  and 
Temperature  Control  for 
Central  Station  Heating 

Pressure  and  temperature  con¬ 
trol  on  either  steam  or  hot  water 
when  served  by  a  central  station 
saves  20  to  40%.  Why  waste  so 
much  heat? 

The  combination  of  pressure, 
or  differential  control  with  tem¬ 
perature  control  is  fully  covered 
by  patents,  and  their  operation 
is  as  fully  guaranteed,  with 
freight  both  ways. 


A  request  for  a  proposition  to  equip  the  entire  system  or 
any  part  of  it  either  steam  or  hot  water,  is  respectfully 
solicited. 

J.  C.  HORNUNG,  Engineer 

111  WEST  MONROE  STREET  CHICAGO 


Pleau  mtntion  Thb  Hbating  and  Ventilating  Magazine  when  you  write. 
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Cfi^AT  tile  unoerdrain'*  J 
^  an^pipebed 


Pyro-Bestos 
Underground  Pipe 
Insulation 

For  piping  from  central  heating  or 
power  station  to  detached  buildings 
of  Universities,  Asylums,  Hospitals, 
Factories,  etc.  Also  as  underground 
Pipe  Conduit  for  heating  private 
Auto  garages  direct  from  House 
heating  system.  Lasts  longer  than 
Wood;  in  fact  indefinitely.  Easily 
applied  and  of  reasonable  cost.  Is 
water  repellant, — does  not  absorb 
moisture  like  Magnesia,  Infusorial 
Earth  or  the  loose  filling  in  Tile  Con¬ 
duit  systems,  all  of  which  materials 
acting  like  a  wet  sponge  held  against 
the  piping  soon  rust  holes  in  the 
piping.  We  have  cases  on  record 
where  Insulations  of  the  absorbent 
type  have  totally  destroyed  the 
piping  in  five  years  and  less  after 
installation,  making  it  necessary  to 
go  all  over  again  with  the  cost  of 
digging  trenches,  new  piping  and 
new  Insulation.  No  material  of  an 
absorbent  nature  should  be  placed 
around  underground  piping.  Test  all 
underground  Insulations  offered  you 
by  placing  a  fragment  in  a  glass  of 
water.  If  it  absorbs  water,  don’t  use 
it. 

National  Air  Cell 
Covering  Co. 

210-220  Van  Brunt  St.,  Brooklyn,  N.  Y. 


. I 


A — Inner  Shell,  2  inches  thick. 
B — Asphaltum  Packing. 

C — Dead  Air  Space. 

D — Outer  Shell,  1  inch  thick. 


Cover  Your 
Steam  Pipes 

WITH  WYCKOFF’S  IMPROVED 

CYPRESS 

COVERING 

Made  of  Gulf  Cypress, 
the  wood  eternal 

Not  affected  by  wet  and  dry 
conditions  common  to  steampipe 
trenches.  Will  not  rot.  Lasts 
twice  as  long  as  Pine  Casing. 
Absolutely  water  and  steam 
tight.  Each  shell  is  wound  with 
heavy  galvanized  wire.  Coated 
all  over  with  the  best  known 
preservative — Hydrolene  B. 

Let  us  answer  your  questions 
and  tell  you  all  about  it.  Book¬ 
let  on  request. 

A.  WYCKOFF  &  SON 
COMPANY 


ELMIRA 


N.  Y. 


Chicago,  Ill.,  551  West  14th  Place 

Pittsburgh,  Pa.,  Johnson.Pster  Co., 
Pittsburgh  Terminal  Warehouse 
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Heating  and  Ventilation 

Heating  Factory  and 
Other  Buildings 

Forced  Hot  Water 
Heating  from  a 
Central  Station 

Plumbing,  Drainage  and 
Water  Supply 

Gas  Piping 

Conduit  and  Wiring 
Systems 

Lighting  Fixtures 
Small  Power  Plants 

Motors  and  Controlling 
Apparatus 

Vacuum  Cleaning 
Systems 


Nelson  S.  Thompson’s  ^‘Mechanical  Equip¬ 
ment  of  Federal  Buildings” 

(Third  Revised  Edition) 

An  Invaluable  Data  Book  for  Heating  Engineers  and  Contractors. 
Architects,  Practical  Engineers  and  Plumbers 


CLOTH  $3.00  NET 

Size  6  X  9  in.  4(X)  pages.  (Rewritten,  revised,  enlarged) 

Published  by  the 

Heating  and  Ventilating  Magazine  Company 

1123  Broadway,  New  York 
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BOOKS  ON  tlESriNO  fflP  VEHTlLSriOH 


DISTRICT  HEATING.  By  S.  Morgan  Bushnell  and 
Fred.  B.  Orr,  This  book  not  only  imparts  a 
general  knowledge  of  district  heating,  but  con¬ 
tains  many  points  on  economical  operation,  as 
illustrated  in  the  methods  practiced  by  central 
station  heating  companies  which  have  been  suc¬ 
cessful  in  this  field.  Comparative  data  are  also 
presented  indicating  the  prices  that  can  reason¬ 
ably  be  charged  for  beating  service.  Size  6x9 
in.  pages.  81  figs.  Cloth.  $3.00. 

CENTRAL  STATION  HEATING.  By  Byron  T. 
Qifford.  This  work  presents  the  most  advanced 
practice  in  central  station  beating,  both  steam 
and  hot  water,  and  is  an  invaluable  guide,  not 
only  to  the  engineer,  but  to  municipalities  and 
public  service  commissions  where  district  beating 
is  being,  or  will  be.  used.  208  pages,  with  42 
figures,  including  50  pages  of  miscellaneous  en¬ 
gineering  data.  Size  6x9^  in.,  bound  in  flexible 
leather.  Price,  $4.0O. 

VACUUM  CLEANING  SYSTEMS.  By  Maxwell  S. 
Cooley.  A  reliable  data  book  for  engineers, 
architects,  heating  contractors  and  plumbers  in¬ 
terested  in  the  correct  design  and  installation  of 
mechanical  cleaning  plants.  Size  6  x  9  in.  244 
pages.  103  ills.  20  tables.  Price,  $3.00  post¬ 
paid. 

VENTILATING  DUCTS.  By  C.  E.  Pearce.  A  set 
of  six  tables  printed  on  heavy  Bristol  board,  for 
rapidly  estimating  the  superficial  area  and 
weights  of  galvanized  iron  rectangular  ducts 
used  in  ventilating  work.  Size  7  x  9  in.  Price, 
50  cents. 

ELEMENTS  OP  HEATING  AND  VENTILATION. 
By  Arthur  M'.  Greene,  Jr.  A  text  book  for 
technical  students  and  a  reference  book  for  en¬ 
gineers.  830  pages.  Size  6  x  9Vi  in.  223  Ills. 
Price,  $2  50  postpaid. 

EVERREADY  PIPE  AND  ELBOW  CHART.  By 
M.  W.  Pehl.  An  Ingenious  calculator  made  of 
celluloid  for  laying  out  and  cutting  all  kinds  of 
elbows,  pipe  and  ventilation  work.  With  64- 
page  book  of  instructions.  Price,  $1.00. 

MECHANICS  OF  HEATING  AND  VENTILATING. 
By  Konrad  Meier.  Including  a  series  of  ten 
charts  containing  data  relating  to  the  fiow  of 
water,  steam  and  air,  collected  by  Mr.  Meier  dur¬ 
ing  an  experience  of  26  years  in  beating  and 
ventilating  work,  both  in  this  country  and  abroad. 
Each  of  the  charts  replaces  a  series  of  tables  on 
the  subject,  giving  at  a  glance  the  result  of  a 
calculation  from  any  combination  of  factors.  161 
pages,  illustrated,  with  ten  large  charts.  Size  6  x 
9  in.  Price,  $3.00.  Separate  sets  of  charts, 
printed  on  cloth,  with  lines  in  different  colors 
and  mounted  on  boards.  Single  charts,  $1.50. 
Sets  of  ten  charts,  $15.00. 

HEATING  AND  VENTILATING  BUILDINGS,  a 
standard  manual  for  heating  engineers  and  archi¬ 
tects.  By  Prof.  R.  C.  Carpenter.  Sixth  edition, 
largely  rewritten.  577  pages,  277  Illustrations, 
8vo,  cloth,  $3.30. 

HANDBOOK  FOR  HEATING  AND  VENTILAT¬ 
ING  B.NGINEERS.  By  Prof.  James  D.  Hoffman 
and  Benjamin  F.  Raber.  The  latest  book  on  this 
subject.  Unusually  comprehensive.  320  pages, 
with  45-page  appendix.  Size  4Vji  x  6%  in.,  bound 
in  flexible  leather.  Price,  $3.50. 

PRACTICAL  MANUAL  OF  STEAM'  AND  HOT 
WATER  HEATING.  By  E.  R.  Pierce.  Especially 
useful  to  men  engaged  in  installing  steam  and  hot 
water  heating  apparatus.  Easily  understood  and 
comprehensive.  Boiler  ratings  exhaustively 
treated.  359  pages.  Size  5^  x  8V&  in.  Cloth. 
$2.50. 


QUESTIONS  AND  ANSWERS  on  the  Practice  and 
Theory  of  Steam  and  Hot-Water  Heating.  By 
R.  M.  Starbttck.  Illustrated.  $1.00. 

PROGRESSIVE  FURNACE  HEATING.  By  Alfred 
G.  King.  A  practical  manual  of  designing,  esti¬ 
mating  and  installing  modem  systems  for  beating 
and  ventilating  buildings  with  warm  air.  Written 
especially  for  contractors  and  mechanics.  Size 
6  X  9  in.  280  pages.  189  Illustrations.  Price. 
$2,50  postpaid. 

PIPE  FITTING  CHARTS.  By  William  O.  Snow. 
A  valuable  reference  work  for  the  solution  of 
knotty  problems  in  connecting  up  steam  radiators, 
boilers  and  the  variety  of  appliances  used  in 
combination  high  and  low  pressure  plants.  288 
pages.  232  illustrations.  Price,  $2.00. 

STEAM  POWER  PLANTS;  Their  Design  and  Con¬ 
struction.  By  Henry  C.  Meyer,  Fr.,  M.  B.  Third 
edition,  fully  revised.  One  of  the  standard  works 
on  the  design  and  construction  of  power  plants. 
Covers  proportioning  boilers,  selection  and  writ¬ 
ing  specifications  for  steam  engines,  selection  and 
arrangement  of  auxiliaries,  construction  of  chim¬ 
neys,  coal  handling,  etc.  219  pages.  Size  6x9 
in.  Illustrated  and  with  folding  plates.  Pries, 
$2.00  postpaid. 

DESIGNING  HEATING  AND  VENTILATING  SYS¬ 
TEMS.  By  Charles  A.  Fuller.  A  textbook  which 
treats  both  the  theoretical  and  practical  side  of 
the  subject  in  a  simple,  but  clear  and  compre¬ 
hensive  manner.  Instruction  given  covering  the 
design  any  kind  of  heating  or  ventilating  system. 
224  pages.  Size  6  x  9  in.  78  figs,  and  37  tables. 
Cloth.  $2.00. 

PRACTICAL  STEAM  AND  HOT  WATER  HEAT¬ 
ING.  By  Alfred  G.  King.  Containing  over  800 
detailed  illustrations.  The  book  is  a  working 
manual  for  beating  contractors,  journeymen  steam 
fitters,  architects  and  builders.  Describes  various 
systems  of  heating  and  ventilation  and  Inclodes 
useful  data  and  tables  for  estimating,  installing 
and  testing  such  systems.  8vo.  367  pages.  Pries, 
$3.00. 

POWER.  HEATING  AND  VENTILATION.  By 
Charles  L.  Hubbard,  BS.,  M.B.  A  treatise  for  de¬ 
signing  and  constructing  engineers  and  archi¬ 
tects.  The  whole  subject  of  beating  is  covered, 
including  the  heating  of  large  institutions  with 
central  plants.  Space  is  also  devoted  to  elec¬ 
trical  matters  connected  with  steam  plants.  6A1 
pages.  Vol.  1  (Steam  Power  Plants),  $2.50;  Vol. 
2  (Heating  and  Ventilating  Plants),  $2.30;  Vol.  3 
(Combined  Power  and  Heating  Plants),  $3.00. 
Sold  separately. 

NOTES  ON  HEATING  AND  VENTILATION.  By 
John  R.  Allen.  132  pages.  34  illustrations.  SiXi 
z  fiVi  in.  One  of  the  new  books,  brought  quits 
up  to  date,  and  containing  much  information  to 
guide  the  intelligent  steam  fitter  in  the  installa¬ 
tion  and  heating  and  ventilating  apparatus. 
Cloth,  $2.50. 

STEAM  FITTERS’  COMPUTATION  AND  PRICE 
BOOK,  ABRIDGED.  By  Mark  Dean.  Price,  $2JM). 

THE  PRINCIPLES  OF  HEATING.  By  William  G. 
Snow.  A  practical  and  comprehensive  treatise  on 
Applied  Theory  in  Heating.  161  pages.  42  illus¬ 
trations.  38  tables.  Size  6  x  9  in.  Cloth,  $2.00. 

STEAM  AND  HOT  WATER  HEATING.  By  H.  C. 
Lincoln.  A  new  book  giving  an  elementary  knowl¬ 
edge  of  the  principles  of  steam  and  hot  water 
heating,  together  with  their  practical  application 
to  the  design  of  complete  systems.  160  pages, 
illustrations.  Size  6x9  in.  Price,  $1.50. 
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{Opportunity  Talks  No.  ii) 

YOU  BOOST  YOUR  HOME  CITY  WHEN  YOU 
INSTALL  A  CENTRAL  STATION  HEATING  PLANT 

Light,  power,  heat — are  no  longer  community  luxuries,  they  are  community  neces¬ 
sities.  The  business  of  heat  distribution  is  one  of  the  necessities  demanded  by  the 
people  of  the  community,  and  when  the  householder  or  manufacturer  moves  to  another 
town  and  takes  with  him  his  factory  and  family,  he  is  probably  leaving  to  go  to  the 
town  where  these  desirable  things  are  to  be  had. 


Maryland  Business  Block  Heated  by  Steam  from  a  Central  Station 

BE  THE  ONE  TO  START  A  CENTRAL  STATION 
HEATING  PROJECT  IN  YOUR  TOWN 

Your  city  has  now,  or  will  have,  a  system  of  underground  mains  for  heating  pur¬ 
poses.  This  is  just  as  certain  as  it  is  true  of  other  cities  where  a  large  proportion  of 
the  population  enjoys  steam  heating  service  from  a  central  plant. 

Send  for  our  plan  for  developing  a  central  station  heating  business  in  your  town. 
Ask  for  Bulletin  No.  H-128. 

American  District  Steam  Company 

General  Offices  and  Works:  NORTH  TONAWANDA,  N.  Y. 


NEW  YORK 
Wast  Straat  Bldf. 


CHICAGO,  ILL. 

First  National  Bank  Bldg. 


SEATTLE.  WASH. 
Hoge  BuUding 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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Specify  the 

“Sterling” 

System 

of 

Air  Washing  and 

Humidity  Control 

SPECIAL  FEATURES: 

FLUSHING  SPRAY  HEAD— No  Internal  Obstruc- 
tions-NON-CLOGGING. 

AUTOMATIC  SPRAY  CLEANING  DEVICE-Op- 
erated  by  Spray  Water. 

FLOODED  BAFl'LING  SURFACE-VERTICAL- 
Self-Cleaning-SANITARY. 
THERMO-HUMIDITY  CONTROL  SYSTEM— In¬ 
stantaneous  and  Accurate. 


TYPE  D  &  M 


Bring  the  Pure  Crisp  Air  of  the  Hills 
Into  Your  Building 

The  clear,  cool  atmosphere  of  the  country  can  be  yours  by  the  installation  of 
the  Sterling  System  of  Scientific  Air  Purifying,  Cooling  and  Humidifying. 
All  unrented  space  will  be  quickly  leased;  tenants  will  appreciate  the  increased 
cleanliness  and  healthiness,  more  revenue  for  you,  increases  the  efificiency  of 
labor  in  your  plant ;  preserves  products. 

The  Sterling  Air  Washer,  Type  B 

consisting  of  a  fan,  motor  and  air  humidifier  and  washer  (all  in  one  machine), 
pumps  out  every  atom  of  foul,  vitiated  air  and  substitutes  cool,  invigorating 
“mountain”  air  throughout  the  office,  factory  or  home. 

Built  in  sizes  Nos.  0,  1,  2,  3,  4  to  10.  (100-5000  C.  F.  M.)  . 

A  complete  ventilating  system,  supplying  fresh  air  that  has  been  forced  into  spray 
water. 

Apparatus  can  be  operated  from  a  plugged  connection  to  your  lighting  circuit. 
The  most  economical  and  compact  air  conditioning  apparatus  on  the  market. 

The  air  in  every  OFFICE,  RESIDENCE  and  CLUB  ROOM  should  be  supplied 
in  a  fresh,  clean  and  tempered  condition — properly  moistened. 

Hotels,  cafes  and  private  dining  rooms 
can  be  kept  sweet  and  clean — free  from 
odors. 

Leading  medical  authorities  agree  that 
unventilated  rooms  and  dry  air  are  the 
source  of  all  bronchial  troubles  and 
spread  disease. 

Ask  for  Catalogue 

Blomfeldt  &  Rapp  Co. 

110-24  N.  Jefferson  St.  801  Longacre  Bldg. 

CHICAGO,  ILL.  NEW  YORK 

Representatives 

NEW  YORK,  801  Longacre  Building 
ST.  PAUL,  402  Endicott  Building 
SPOKANE,  713  Realty  Building 
ATLANTA.  603  Forsyth  Building 
ST.  LOUIS,  823  Chestnut  St. 

KANSAS  CITY,  1210  Scarritt  Bldg. 

V  EM  PHIS,  1102  Central  Bk.  Bldg.  TYPE  B— SYSTEM 


mm 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Let  us  cany  your  burden 


The  great 
strain  of  busi¬ 
ness  develop- 
ment  is  to 
secure  an 
ever-growing 
list  of  pros¬ 
pective  pur¬ 
chasers  who,  as  time  goes  on,  become  ^actual 
customers;  taking  the  place  of  those  who  have 
been  already  supplied  with  outfits  of 


AMERICAN  Radiators  bearing  burden  of  20  tons  of  pig  iron 


ixp  1 1  You  can  entirely  escape  this 
l/L/iL  burden  and  yet  have  no 
Boilers  anxiety  about  the  future  field 
for  your  business  if  you  will 
only  let  our  Advertising  and  Sales  Departments  be  your 
Advertising  and  Sales  Departments. 

How  we  aid  you  to  get  contracts 

All  that  you  need  do  is  to  send  us  names  of  persons  who  are,  or  who 
should  be,  interested  in  modem  heating.  These  names  are  guarded  as 
exclusively  your  property.  You  simply  place  them  on  deposit  with  us 
and  from  the  moment  you  do  so  they  begin  to  accumulate  greater  value 
from  the  desires  for  better  heating  which  we  arouse  by  our  sales  efforts. 

Now  is  an  excellent  time  to  send  such  names  to  us,  for  the  failures  of  old-fashioned 
heating  ways  are  sending  many  inquirers  to  your  store  every  day.  Do  not  be  satis¬ 
fied  to  tell  them  the  story  of  radiator  heating  and  let  them  go  their  way. 

Get  their  names — get  their  addresses — and  send  these  in  each  day  so  that  we  may  begin  that  steady, 
persuasive  follow-up  which  for  so  many  years  has  borne  the  strain  of  tximing  slightly  interested 
house-owners  into  customers  for  our  customers. 

HMKRirANPADTaTOR  fOMPANY 


Radiators 


